


hlect 





eal Review 





Vor. 79—No. 27 


CHICAGO, DECEMBER 31, 1921. 


Pace 967 





Waste Heat Utilized’ to Produce 
Electric Power 


Hot Gases From Cement Kilns Supplied to Boilers Fitted With 
Superheaters and Economizers—Equipment Proportioned to Use 
All Waste Heat to Provide Sufficient Energy to Operate Mill 


By C. H. REEDER 


Engineering Editor, Electrical Review. 


Powdered coal is used more than any other fuel 
in the;cement industry ; in fact, it is used probably 
more than all other fuels in cement kilns. It is 
also used extensively in metallurgical work and 
for the generation of steam power. Waste-heat 
boilers have been used for a considerable period 
of time in the iron industry and are coming into 
use in cement manufacturing plants. In the new 
plant of the Petoskey Portland Cement Co., 
Petoskey, Mich., in operation for about a. year, 
both powdered coal and waste-heat boilers are 
used, The plant as a whole is designed so that 
the waste heat recovered by the boilers just about 
meets the power demands, the steam being utilized 
to drive turbogenerators supplying electrical en- 
ergy to crusher, kiln and conveyor motors and to 
the lighting system. 

Fuel is received at the plant in hopper-bottom 





























¢ Fig. 1—View in Turbine. Room, Showing One of the Turbogenerators and the Feed-Water Heater. 


cars, from which it is dumped into a pit below the 
tracks alongside of the coal pulverizing house. A 
conveyor carries the raw coal toa crusher, from 
which it falls onto a second conveyor, to be ele- 
vated into a small storage bin supplying an Allis- 
Chalmers coal-fired drier. This drier’ discharges 
onto other conveyors that deliver the crushed and 
dried fuel either to storage bins or to a conveyor 
feeding the three Fuller pulverizers. These stor- 
age bins also discharge onto a conveyor that 
empties into the one supplying the pulverizer, 
making it possible to take dried coal either direct 
from the drier or from storage. 

Pulverized fuel ready for use is conveyed direct 
from the mill to storage bins in the kiln house, 
the bins being elevated above the firing floor. 
From these storage bins the fuel is fed by a mo- 
tor-operated screw conveyor, which regulates the 









ELECTRICAL REVIEW 


Fig. 3.—Clipper and Cyclone Drills at Work. Fig. 5.—Loading Stoné With a Vulcan Shovel. Fig. 6.—Allis-Chal- 
mers No. 12 Gyratory Crusher. Fig. 9.—Face of Quarry of Petoskey Portiand Cement Co. Fig. 10.—Synchronous 
Motors and Cutler-Hammer Clutch. Fig. 11.—This Synchronous Motor.Used to Drive the Finished End of Mill.. Fig. 
12.—Showing One of 10 by 150 Ft. Kilns. Fig. 14.—Link- Belt “‘Peck’” Carrier Used to Handle Clinker. Fig. 15.— 
Compeb Mills Used for Finishing Cement. Fig. 16.—Bins Are 32 Ft. in Diameter and 72 Ft. High and Hold 100,000 
Barrels of Finished Cement. Fig. 17.—Kiln Dust Recovered From Chamber tmmediately Back of Kilns, 
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Fig. 2.—View From Rear of Waste-Heat Boilers, Showing Exhaust Fan and Motor, and the Econo-nizers. 


rate of supply, to a point where it is taken up by 


an air conveyor and carried into the kiln and 
burned. The fuel as used is ground to pass from 
92% to 94% through a 100-mesh screen, the av- 
erage moisture content for a typical day being 
0.5%, according to results of regular tests made 
by the plant chemist. All hot gases discharged 
from the kiln pass into a settling chamber where 
their velocity is reduced and their direction of 
travel changed to eliminate as much of the sus- 
pended dust and ash as possible. A second pass- 
age beyond the settling chamber connects through 
dampers to both settling chambers and to the first 
pass of each of the two waste-heat boilers—there 
are two kilns and two waste-heat boilers of equal 
size throughout. An economizer is installed be- 
tween the last pass of each boiler and the exhaust 
fans which discharge into a concrete tunnel 
breeching leading to the stack. 


a RELATIVE TO THE STEAM GENERATING 
EQuIPMENT. 


As has ‘been previously stated, there are two 
waste-heat boilers in this plant. They are of the 
Edge Moor water-tube type and have 6384 sq. ft. 
of heating surface to each unit. Foster super- 
heaters, having 756 sq. ft. of heating surface, and 
designed to supply 100 deg. F. of superheat, are 
built into the settings of each boiler. The econo- 
mizers are of a special Green horizontal type and 
have 2142 sq. ft. of surface. A special arrange- 
ment of economizer tubes and cleaning holes 
makes it possible to blow the accumulation of dust 
down into bins below the floor, using a hand lance 
inserted through the economizer roof. 

The boiler setting measures 24 ft. 4.75 ins. from 
the floor to the center of the drum and is 12 ft. 
4.5 ins. wide and 23 ft. 8.5 ins. long. The front 





header is 10 ft. 3 ins. above the floor, and the 
back header is 8 ft. 6 ins. above the floor. The 
tube bank is 10 ft. high by 9 ft. wide and con- 
tains 290 tubes, 4 ins. diam. and 20 ft. long. There 
is a space of 540 cu. ft. beneath the first tube 
pass—what would be the combustion space in an 
ordinary boiler—36o0 cu. ft. of this space being 
effective, with the remainder reserved for the 
collection of additional dust. Vertical baffles 
divide the tube bank into four passes so that the 
final discharge is downward to the economizer. 

Observations taken over a considerable period 
of time indicate an average temperature of gases 
leaving the kilns of 1100 deg. F., and leaving the 
economizer of 390 deg. F. These same observa- 
tions show an average feed-water temperature 
between the economizer and boiler of 335 deg. F., 
the temperature of feed-water entering the econo- 
mizer being approximately 200 deg. F. The rec- 
ords also show an average of 35,000 Ibs. per: hr. 
of water fed to the boilers during 4 mo. of opera- 
tion. Slack coal is used having a heat content of 
12,780 B.t.u., a day’s requirements being from 
130 to 150 tons. An average over a period -of 
time shows a use of about 128 Ibs. of coal per 
barrel of cement made with 1 day’s continuous 
operation showing a production of 2250 bbls. 
Steam pressure is maintained at 175 lbs., with a 
temperature of 510 deg. F. at the superheater dlis- 
charge. 

Tests of the gases at various points in their 
travel shows an average of 27.5% CO, at the end 
of passage through the kiln, and 18.7% CO, at 
the entrance of the exhaust fan, the difference be- 
ing accounted for by leakage of air into the set- 
tings. The high values of CO, obtained are, of 
course, not attributable to the ordinary reaction of 
combustion as met with in regular boiler practice, 
























Fig. 4.—Motor-Operated Air Compressor in Basement 
Below Turbine Room. 


a portion of the CO, resulting from the action of 
the heat on the materials fed into the kiln to be 
burned into cement clinker. The change in CO, 
content indicates a considerable infiltration of air 
in spite of the fact that great care is exercised in 
maintaining the settings in a tight condition to 
withstand the draft, which is maintained at about 
4.3 ins. of water at the fan. Under the general 
conditions above described it is estimated that a 
boiler capacity of 1160 hp. is developed, 903 hp. 
of which is required to operate the cement plant. 
The difference between these two figures repre- 
sents the capacity used in the power plant itself. 


DESCRIPTION OF TURBINE EQUIPMENT AND MAIN 
SWITCHBOARD. 


Two Allis-Chalmers turbogenerators, rated at 
1000 kw. at 80% power-factor, convert the steam 
generated in the boiler plant into electrical energy 
for use about the mill. These machines, one of 
which is shown in an accompanying illustration, 
operate at a pressure of 2300 volts, generating 
3-phase, 60-cycle energy for direct distribution to 
the larger motor equipments. _ Excitation for the 
generators is provided for by a motor-generator 
set and a 6-kw. steam-engine driven unit, both 
installed in the turbine room. The turbines dis- 
charge into Allis-Chalmers jet condensers, water 
for which is obtained and disposed of through 
two 350-ft. pipe lines 24 ins. diam., running out 
into Lake Michigan—the plant is located in the 
quarry along the shore of the lake. The pumps 
serving the condensers are driven by direct-con- 
nected 20-hp., 1160-r.p.m. motors. 

Panels are provided on the switchboard for the 
exciter, the main units, the high-voltage circuits, 
and also for the 440-volt general power circuits. 





Fig. 7.—Switchboard Located in Corner of Generator 
Room. 
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Roller-Smith indicating instruments and West- 
inghouse watt-hour meters are used on the board. 
General Electric relays and oil switches are used 
on the high-voltage sections of the board. All 
power circuits in the mill are operated at 440 
volts, 3-phase, except those to four 400-hp. syn- 
chronous motors driving compeb mills, one 400- 
hp. induction motor driving the rock crusher and 
two 75-hp. slip-ring motors driving the exhaust 
fans on the economizers. These seven motors 
are supplied with energy from the main bus, 
while all others (about 40 in number) are sup- 
plied from the 440-voit bus which is fed by a 
bank of transformers connected to the main bus. 

Records from the watt-hour meters showed a 
total output of the plant for one day of 36,000 
kw-hrs. The raw grinding mill used 12,300 kw- 
hrs., the clinker mill used 11,700 kw-hrs., the 
economizer motors used 1900 kw-hrs., the crusher 
used 900 kw-hrs., and the 440-volt system used 
9300 kw-hrs., according to the records. Energy 
for lighting is taken from a 110/220-volt trans- 
former. Type C lamps in RLM reflectors supply 
general illumination. Outlets are provided at 
various points for extension light connections 
where they may be required. 

A spare Edge Moor boiler of 300-hp. capacity 
is installed in an annex to the main boiler house 
to be used in case of an emergency, or when more 
steam is required than the main boilers can pro- 
vide. This boiler is hand fired with crushed coal, 
but is not called upon for very heavy. duty except 
in-rare cases. The management appears to be 
well pleased with the entire equipment as installed. 
While, as in any installation, there are small de- 
tails that might be changed in future extensions 
that will be made, the plan as a whole is a success 
and the men who designed, built and are oper- 
ating the plant are to be congratulated. 





SAN DIEGO (CAL.) UTILITY ISSUES 
EMPLOYES MAGAZINE. 


The San Diego (Cal.) Consolidated Gas & 
Electric Co. has issued an attractive magazine for 
its employes under the title “Glow.” The purpose 
of this little periodical is to present to the em- 
ployes of the San Diego company educational and 
entertaining articles regarding business, social and 
sports activities throughout the company’s or- 
ganization. The company now has 701 employes 
and its properties represent an outlay of $14,500,- 
000, the company being San Diego’s largest. indus- 
trial development. 

The newly instituted company magazine is to be 
published monthly. The December issue is 
virtually the initial number, only one other issue, 
of a preliminary nature, having been previously 
published. It is purely an employes’ house- 
organ, edited and managed by employes of the 
San Diego company and distributed among the 
various departments to promote interdepartmental 
and individual social and business relationship 
and to inform employes of the happenings in the 
different sections of the organization. The De- 
cember issue contains an illustrated story about 
the growth of the company and a number of 
articles about current activities of the company. 
Departments are maintained for the Suggestion 
Box, personal references, sports and affairs of 
the Employes’ Association. 
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Plan of Fractional-Horsepower 
Motor Applications 


Speed and Torque Characteristics of Vital Importance in Motor 
Selection—Universal Motor Desirable When Conditions Permit— 
_ Attention to Detail and Standardization of Parts Brings Success 


This is an era of power, man using his energy 
more efficiently to direct rather than to perform. 
It is cheaper to pay for power than to perform 
work by human effort. Small motors are there- 
fore being adopted for all purposes in which 


human exertion can be replaced automatically. 


The small motor performs service out of all pro- 
portion to power cost, that cost being compared 
to the cost of human effort. 

At first the fractional-horsepower motor ‘was 
merely a smaller brother to the regular power 
motor, any motor rated at 0.5 hp. or less being 
considered as within the scope of such a designa- 
tion. Growth was slow because drives were not 
thoroughly worked out to meet requirements and 
were not entirely satisfactory. Experience has 
taught that there is as mucli ov more care required 
in designing a motor drive for a small machine 
as for the larger machines. The motor manufac- 
turers have broadened their lines and have experi- 
mented to secure different characteristics and to 
determine the limiting features of each design. 
The manufacturer with a new device is no longer 
advised to “put on a one-eighth or one-sixth 
horsepower motor.”’ An expert is sent out to see 
the machine in action in its field, noting all con- 
ditions affecting the drive. The device is taken to 
the motor factory and thoroughly tested, and 
from the data thus obtained a motor is selected or 
designed to fit the machine. This is found to be 
the only manner in which continued satisfaction 
can be assured. . 


Mucu Dertait INVOLVED IN DESIGN OF SUCCESS- 
FUL SMALL Motor. 


The successful small-motor application is a 
matter largely dependent upon careful attention 
to detail. First, in selection, every. feature affect- 
ing the-drive must be considered; second, in 
manufacture, constant minute scrutiny is required 
to insure uniformity of product. In designing 
the drive limits of variation should be established 
for use in subsequent inspection and test. 

In the large-motor field a few standard frames 
and ratings are commonly carried, and these are 
adapted to their driven machines usually by build- 
ing the machine to fit the motor or by the addition 
of special parts. This is practical mainly because 
of the fact that few motors are used for identical 
applications. 

Fractional-horsepower motor applications are 
usually quantity propositions. Therefore the mo- 
tor and driven machine are best considered as a 
whole, with a complete design worked out re- 
quiring a minimum of machine work and pro- 
viding the maximum ease of -assembling .and 
greatest probability of uniform results. From a 
manufacturing viewpoint it is a matter of design- 


ing lines of standardized working parts which can 
be easily adapted mechanically to standard frames 
or can be worked in effectively as part of general 
designs. The aim is to provide as many ratings 
and as large a variety of characteristics as possi- 
ble from standardized parts. 

The great variety of applications imposes a cor- 
responding variety of limiting features upon the 
motor. In one case weight may be all important, 
as for a portable device; again, freedom from 
noise is necessary, aS in a piano motor; in some 
cases high pull-out torque is a limiting feature, as 
is the case with a washing machine drive where 
a wringer is used. Constant speed may be very 
important or ability to start quickly and repeat- 
edly, and mechanical dimensions often play an 
important part. A minimum diameter is often 
advantageous because of limited space, or the 
over-all length may be restricted for the same 
cause. 


STANDARDIZATION OF Parts SIMPLIFIES CON- 
STRUCTION PROBLEMS. 


As practically all devices driven by small mo- 
tors are for general sale and distribution it is 
necessary to build them for all voltages and 
classes of current commonly encountered. In or- 
der to reduce costs of patterns, drawings and 
machinery, and in order to stock machines and 
furnish the proper motor upon receipt of the or- 
der, or to change motors when the user moves or 
otherwise changes his service, it is very advan- 
tageous to all concerned if motors for different 
currents can be supplied having the same mechan- 
ical dimensions. The more progressive manufac- 
turers are now able to meet this requirement. 

As before stated, each application has its par- 
ticular specifications which must be closely fol- 
lowed and maintained. There may be in the fac- 
tory parts for many different orders being carried 
through simultaneously. A tremendous amount 
of detail must be accurately executed to insure 
success. It is evident that standardization should 
be carried as far as possible to avoid multiplicity 
of specifications and to simplify inspection, as 
well as for reasons of economy. The fundamen- 
tal purpose of design should therefore be the 
standardization of basic parts, and specialization 
in method of assembling should be provided for. 

The essentials of a small motor are the stator, 
the rotor, the shaft, the commutator or equivalent 
device, the bearings and their supports. The 
stator and rotor are made up of stacked punch- 
ings. Here is a point in which standard’ parts 
may be variously assembled to gain flexibility of 
ratings and characteristics. The same punchings 
may-be stacked “long” or “short.” A difference 
in the stacking length will affect the shaft and 














may affect the frame. If the end flanges holding 
the bearings in the standard motor can be ar- 
ranged to fasten to the ends of the stack of punch- 
ings then the same flanges may be used for dif- 
ferent stacking lengths. Windings must, of 
course, be special. Commutator or collector parts 
can be made standard. It is thus possible to pro- 
vide a variety of characteristics and ratings from 


a set of standard parts by simply furnishing three. 


or four shaft lengths and varying the winding 
designs. 

The bearing flanges for a-c. and dc. motors 
must frequently be different for the end contain- 
ing the brushes or current-carrying parts. If 
mechanical dimensions are similar and the flanges 
for the two ends of the motor are made indepen- 
dent it is possible to use the same standard or 
special pulley-end flange for both a-c. and d-c. 
motors. 

Fractional-horsepower motors for d-c. service 
are commonly wound for shunt, series and com- 
pound connections. Alternating-current motors 
are mostly single-phase and of the induction type 
in the larger sizes, some sort of phase-splitting 
arrangement being used for starting. Ordinarily 
a starting winding is provided which is cut out by 
a centrifugal switch as the motor attains’ its nor- 
mal speed. 

The winding design is largely a matter of com- 
promise. Starting and pull-out torque, constancy 
of speed and efficiency, and power-factor, with 
the consequent heating effects, are the points com- 
monly affected. It will be noted that heavy pull- 
out torque and constancy of speed over a wide 
range of load are obtained at the sacrifice of 
efficiency and power-factor. Motor 4 would, 
therefore, run considerably warmer than motor B 
under the same load, but would be able to carry 
much heavier overloads for short periods. Motor 
A would be used for meat choppers or washing 
machines with wringers, whereas motor B would 
be used for piano work or-for washing machines 
without wringers. This case is illustrative of the 
whole matter of small-motor design where com- 
promises are made which best meet the demands 
of each particular drive. It is evident that it is 
not sufficient to specify merely the horsepower 
rating and speed desired, as motors acting widely 
different can be furnished to meet these speci- 
fications. 

Almost every device requiring a fractional- 
horsepower motor provides a variable load. The 
motor selected must be such that it will satisfac- 
torily take care of the maximum demand which 
the application under consideration will ordinarily 
impose in actual use. As stated, the limiting 
factor may be pull-out demand, starting demand, 


low temperature rise with motor operating: 


steadily, extreme eprings, or any one of a num- 
ber of factors. 


Motors oF ExTREMELY SMALL OutTpuT RE- 
QUIRED IN QUANTITIES. 


There are many light power devices requiring 
motors of very low output, portable vacuum 
cleaners being a notable instance of this type of 
device. It is impractical to build single-phase 
induction motors in the small sizes. These very 
small motors are commonly series-wound. The 
a-c. and d-c. motors are built from the same parts, 
but the windings differ in most cases. Very care- 





972 ELECTRICAL REVIEW 









Vol. 79—No. 27. 





ful study of the load imposed by the driven device 
is required, since with a series motor a slight 
change in load causes a material difference in 
speed. It is difficult to build motors of this type 
to give consistent results within close limits be- 
cause a minute variation in mechanical dimen- 
sions, such as air gap or commutator setting, 
causes appreciable difference in operation. ‘A cer- 
tain leeway must be allowed in the application or 
a percentage of motors will be returned,.due to 
overload, heating: or sparking. In many of these 
devices the cost of assembling and testing is a 
relatively large item, and if the percentage of re- 
jections be high and many machines must be dis- 
assembled, repaired or changed and retested then 
the unit cost is materially increased. Hence care- 
ful inspection of all parts before assembling, and 
a little leeway in load range, are desirable 
features. 

Commercial considerations have made it desir- 
able that these small motors be universal, oper- 
ating upon direct or alternating current inter- 
changeably, since domestic users are constantly 
moving to new premises where different types of 
service may be provided, and portable tools are 
often shifted from one location to another. In 
addition to these considerations when motors are 
not universal dealers must stock for all currents, 
and the manufacturer also is hampered by a 
variety of windings. No strictly universal motors 
have as yet been developed. Some windings have 
been produced which will operate upon 60 and 25 
cycles and direct current, but the characteristic 
curves differ. At the rated load the curves have 
a common point. These universal windings have 
proven satisfactory only for high rotative speeds. 
Low-speed motors require a stronger field, more 
armature turns and consequently more inductance. 
The low-speed motor placed on alternating cur- 
rent drops in speed more quickly, has little over- 
load capacity, and is inclined to spark. Universal 
motors, being universal at but one point in the 
load curve, require that the power needs of the 
driven machine be accurately determined so that 
the universal point may occur at the correspond- 
ing output. 

It is a difficult matter to provide a small series’ 
motor to operate at a moderately constant speed 
with load changes. Slow-speed motors are also 
hard to build since the large number of armature 
turns is productive of sparking. 

A summary of the points to be considered in 
planning a small motor drive may be useful. Not 
all of the points will apply in every case, but it is 
well to check against them to be sure nothing is 
neglected that may have a bearing on the case in 
hand. 

The motor manufacturer should be given an 
analysis of the device to be driven, stating its pur- 
pose, field of. application and the number of sizes 
to be built. He should know the state of develop- 
ment to know whether special features for the 
motor or machine would be better or cheaper. He 
should know where the device will be installed and 
what the surrounding conditions will be. such as 
moisture, dirt or gas. He should know the amount 
of space the motor may occupy. He should know 
the class of users in order to estimate the care 
that will be given the finished device. 

Next, it should be stated clearly just what the 
motor is to do; how it will be mounted; and what 
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means of drive will be used. If belted the pulley 
dimensions, belt centers and means of adjustment 
are important. If coupled or geared bearing serv- 
ice and thrust provisions should be considered. 

What should the full-load speed be? How 
much leeway is permissible? Is particularly con- 
stant speed desired? Direction of rotation, open 
or inclosed, rating and continuous or intermittent 
service are questions to be answered. If the work 
is not continuous an estimate should be made of 
the periods of work and of rest, stating whether 
the motor is stopped or runs light. 

The load cycle should be determined as accu- 
rately as possible. The amount of load, adjust- 
ments affecting the load and their results, and 


features limiting the range of load all have an . 


important bearing. Load and service data deter- 
mine the heating. The starting and working 
torques should be determined if possible. Many 
machines perform a cycle of operations requiring 
different torques at different periods. Some may 
start only at, one point in the cycle; others may 
start at any point. ._If the motor may be called 
upon to start at the point of maximum torque 
that is a limiting feature. 

Torque may be determined by means of a small 
spring balance, measuring the ounce-feet pull on 
the driven shaft at various points in the cycle. 
Measured torques are necessarily taken with the 
machine just moving slowly, and. may not corre- 
spond exactly to running torques. In some cases, 
such as with fans or blowers, the starting and 
running torques may differ widely. 

Other considerations affecting the motor selec- 
tion are rapidity of acceleration required and fre- 
quency of starting. It is essential to know if there 
are any special considerations such as noise, mag- 
netic effect of the:motor, absence of end play at 
the shaft, etc., ‘which must be taken care of. 


Goop BEARINGS ViTAL TO. Success oF ANY 
SMALL-Motor APPLICATION. 


‘Importance of bearing reliability has often 
been overlooked in the development of small mo- 
tors.. Motor characteristics may be ideal for a 
given service, but if the bearings fail to give last- 
ing service the motor is practically worthless. 
Liability to wear is increased by the high speeds 
of operation, and wear due to vibration must be 
reduced: to a minimum. The factors in motor 
efficiency. and performance dependent.upon prop- 


etly. maintained air gap necessitate the utmost. 


nicety of adjustment, maintenance of true align- 
ment and resistance to wear. 

‘In small motors friction losses are. large at 
best, ‘and every .réduction in bearing friction has 
a’ corresponding reduction in “waste power. 


Smaller and lighter motors can be used with each - 


reduction in a frictional or other internal loss. 
These facts become important when fractions of 
an inch in dimensions and ounces in weight are 
vital. As the motor will probably not be in 
skilled hands, and may stand idle for long periods, 
generous and dependable lubrication must be pro- 
vided. The best anti-friction bearing obtainable 
is norie too good for the fractional- horsepower 

10tor. 

| Ball bearings of a high quality, and particularly 
adapted to this service, have been developed by 
several manufacturers. Bearings of different 


make are somewhat different in design, and some. 
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of these design differences may have an influence 
in the ease of manufacture and assembly of the 
motor. They may also determine the suitability 
of a given bearing for a particular application. 

The whole matter of small-motor application, 
it will be seen, is one requiring careful study and 
attention to detail to insure satisfaction. It is 
hoped that this outline may be suggestive toward 
obtaining more successful small-motor drives for 
numerous purposes. 
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In One Man’s Life—Chapters from the Career of Theo- 
dore N. Vail, by Albert Bigelow Paine. Harper & 
Brothers, Publishers, 1921. 


The statement “He made neighbors of a hun- 
dred million people” may be taken as the keynote 
of the story of the career of Mr. Vail by Albert 
Bigelow Paine whose book has recently ap- 
peared under the announced title. Mr. Paine was 
particularly fortunate in being personally asso- 
ciated with Mr. Vail during his latter years and 
has intelligently, interestingly and at times dra- 
matically told the story of the life of Mr. Vail, 
one of the. pronounced, outstanding figures in 
the development of a stupendous industry—a man 
who had won and maintained the full confidence 
of the American public. The intimate, human 
touch which Mr. Paine has given to these “chap- 
ters” will assuredly be appreciated by all who 
knew Mr. Vail, one of whom writes these lines. 
Theodore Newton Vail was born July 16; 1845, 
and died April 16, 1920, at the age of 75 yrs. 
These chapters cover Mr. Vail’s early life and 
struggles East and West, his successful career in 
the United States mail service from which he re- 
tired as general superintendent to take the posi- 
tion of general manager of the American Bell 
Telephone Co. 

The formal opening of the transcontinental line 
Jan. 25, 1915, between New York and San Fran- 
cisco is simply, yet graphically, told in which Mr. 
Vail, Prof, Bell, Thomas A. Watson, Chief Engi- 
neer Carty and President Woodrow Wilson par- 
ticipated, : 

An incident of Mr: Vail’s far-seeing financial 
methods is: described as follows : 


Large telephone financing. was in prospect and: he lost 


-no. time-in: its undertaking... He: proposed by the sale of 


bonds and stock’ to. raise at.once $130,000,000. One of 
the directors said: 

“Mr. Vail, why do we need all that money. low?” 

“Well,” was the reply, “I believe when you go sleigh- 
ing it is a good plan to go when there is plenty of snow. 
Something tells me that snow is going to be pretty 
scarce, by and by.” 

He foresaw. what comparatively few people thet: 
really believed—that the country was on the eve of 
entering the world war, when billions would be needed 
to equip the armies, and “snow” for corporation re- 
quirements would be scarce indeed. The new telephone 
securities were offered at attractive rates. Another of 
the directors said: 

“Mr. Vail, don’t you think we could get more for our 
bonds than that?” 

“Yes,” he said, “we might get more for some of them 
—possibly for all of them—but then again the sale might 
drag. We cannot afford at this time to have any hesi- 
tation. They must go with a rush.” 

They did go with a rush, and thus in due and proper 
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season his company was equipped with money and 
credit for the emergencies of war. The details just set 
down were given to the writer by Major Higginson of 
Boston, and he added: 

“Mr. Vail was right, of course. He was always right 
in such matters. He seemed to sit on a higher point 
of vantage than the rest of us, which gave him a longer 
range.” 

Theodore Vail was once asked what single word 
would express his business success. He answered: 

“Well, if any one word would do it, it would be 
‘precaution’ !” 

Lord Northcliffe is quoted as saying: “Theo- 
dore Vail is the most interesting man I have met 
in America, and I| believe by far the greatest.” 

Shortly before his death at Johns Hopkins Hos- 
pital, Mr. Vail speaking of his successor (H. B. 
Thayer, now president of the American Tele- 
phone & Telegraph Co.) said: “I have been 
worried for 3 yrs. over what would happen if I 
suddenly went out and the wrong man was put 
in my place. Thayer is a great comfort to me.” 

Mr. Paine concludes his account of the pass- 
ing away of Mr. Vail in the following words: 
“The long journey was ended, but the great work 
he created remains, never to come to an end so 
long as men buy and sell in the market place and 
social life endures.”—C. W. P. 





ILLUSTRATING VALUE OF ELECTRIC 
ADVERTISING SIGNS. 
Central station companies who are endeavoring 


to build up their load with a minimum of expendi- 
ture are giving more and more attention to the 
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electric sign business, its appealing features being 
its merchandising profit, little or no investment 
expenditure, continuous income and the desirabil- 
ity of this kind of load, which is largely offpeak. 

In this connection they will be interested in the 
unique plan which has been adopted by the Fed- 
eral Electric Co., Chicago, a large manufacturer 
of electric signs, to acquaint the central stations 
and merchants of the country with the electric 
sign and its possibilities. A standard, full porce- 
lain enameled sign has been mounted on a Ford 
light delivery truck, as shown in the illustration. 
A number of trucks have been equipped in this 
manner and are traveling through the different 
sections of the country. The sign is fitted with a 
long cord so that it can be lighted by simply at- 
taching to a convenient socket, and the merchant 
or central station man can then get a good idea 
as to the quality and appearance of the sign. 

The sign in question is one of the principal 
models of the manufacturer, having been special- 
ized in because of its low cost, neat appearance, 
durability and low maintenance expense. 

To the merchant the electric sign is a perma- 
nent fixture which will pay for itself many times 
over. Each person who passes within a block of 
a store is a prospective customer, if the merchant 
can attract his attention. The electric sign affords 
this opportunity. It brightens up the store, at- 
tracts the attention of people for blocks around 
and helps to create in the minds of the public the 
feeling of service and progressiveness, which 
should naturally result in obtaining new patrons. 











Standard, Full Porcelain Enameled Electric Sign Mounted on Ford Light Delivery Truck by Federal Electric Co. for 
Demonstrating Possibilities of Electric Signs. 
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Highway Illumination Endorsed 
Where Tried 


Benefits of Road Lighting Evident to All Who Come in Contact 
With Trial Installation — Modern Equipment Greatly Reduces 
Cost of Energy for This Service—Future Development Assured 


By... 1. HON LEY 


The danger of glaring automobile headlights 
to motorists, to pedestrians and to the drivers of 
horse-drawn vehicles has long been apparent, and 
continued reports of accidents due to this cause 
show how great the menace is. How to over- 
come it has been one of the chief problems con- 
fronting those anxious to promote the safety of 
highway travel and reduce the number of casual- 
ties that figure so constantly in the news columns. 
A new lighting system for highways has been 
devised by the General Electric Co., Schenectady, 
N. Y., and tried out under exceptionally exacting 
conditions. It has proved to be a solution of the 
problem according to those who have observed 
its effects—and this number includes motorists, 
pedestrians, engineers and people living along 
the roadway where it has been installed. 

The essential feature of the system is a nest 
of three parabolic reflectors, one inside another, 


with an opening in each reflector on each side of 
the mazda lamp employed. ‘Thus, the greater 
part of the light that would otherwise be lost by 
reflection upward and outward to the neighbor- 
ing fields is collected and cast both ways along 
the highway. The inner reflectors pick up the 
rays of light that would escape if only one re- 
flector were used and direct them toward the 
surface of the road at an angle of 10 deg. below 
the horizontal, giving the same effect as an over- 
head reflector 15 ft. in diameter. Glare from the 
incandescent lamp is reduced by the white reflect- 
ing surfaces of the unit without the aid of diffus- 
ing globes. The bracket which holds the unit is 
adjustable either vertically or horizontally, so 
that the unit may be placed on poles near the 
roadway or some distance from it and may be 
turned to illuminate curves and hill sides. This 
range of adjustment makes it possible to keep 





Night View of Road Illuminated With Lamps Mounted in Special Reflectors. 
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the opening in the lower part of the reflector 
parallel and in line with the surface of the road- 
way under any condition. The light may be 
thrown just where it is needed. 

This system has been installed along a section 
of the Albany-Schenectady state highway for a 
distance of about 2 mi. eastward from the Sche- 
nectady city line. The lamps are bracketed on 
poles 30 ft. above tlie roadway at intervals of from 
300 to 500 ft., one 250-cp., 159-watt lamp being 
used in each fixture. Travel over this road is very 
heavy. The highway is the main thoroughfare 
between Albany and Schenectady and is also a 
link of one of the great east and west routes of 
general tourist travel. Conditions are complicat- 
ed by the fact that there is.a large suburban pop- 
ulation living along it, especially near the city 
lines, and the road is therefore much used by 
pedestrians. Casualties have been numerous 
among both motorists and pedestrians. 

By the installation of this new system the glare 
of approaching headlights has been eliminated. 
The roadway is so thoroughly illuminated that 
motorists can drive in perfect safety with the 
lights of their cars turned off. Pedestrians and 
approaching vehicles are plainly visible for a 
long distance, and the dark spot between two 
passing cars is eliminated. Motorists who travel 
over this road and persons living along it are en- 
thusiastic in their endorsement of the illumina- 
tion. Two comments on it, made from different 
standpoints, are typical of the others. “The 
lights are a great improvement,” says a physician 
who lives in the territory traversed by the lighted 
section. “Only those who live out here and have 
been without lights can appreciate them. Sunday 
night it was pouring, but all the people coming 
from church walked out on the road and felt 
that it was perfectly safe to do so. I was able 
to read on the front porch of my house by the 
light from the highway lamps. Inside the house, 
with all the lamps in the house out, the rooms 
are flooded with light very much as they would 
be when the moon is full—and it is only reflected 
light we get.” 

An eminent engineer viewing the installation 
from the standpoiat of a motorist and a citizen 
desirous of remedying the dangerous travel con- 
ditions of the- highway says of it: “I have 
examined the lighting installation which has been 
made upon a section of the state road between 
Schenectady and Albany and want to express my 
opinion of the great value of this improvement 
which by a simple, durable and inexpensive means 
removes all the great dangers and inconveniences 
of night travel on this road where fatal accidents 
have for years been of frequent occurrence, and 
where night travel has been a worry and a strain 
to all who have had to use it. 

“This arrangement distributes the light generat- 
ed by a small power consumption along the line 
of the road in such a manner that cars and peo- 
ple can be seen a mile ahead, so that it is as easy 
and safe to run without headlights as with them. 
Even the glare of headlights on approaching cars 
does not for a moment obscure the road or its 
borders. The addition of such lighting would 
increase the expense of construction and main- 
tenance of a road by a very small percentage. The 
improvement afforded is certainly greatly in ex- 
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cess of such expenditure and this lighting should 
be put upon every important highway, particular- 
ly where it runs through populous districts as is 
frequently the case near cities. The facility of 
automobile travel on these roads causes residences 
to be distributed along them for many miles near 
and between cities. The state highways are gen- 
erally not provided with sidewalks and are used 
by many pedestrians at all hours.” 

The town of Colonie near the eastern end of 
this installation is so pleased with the result of 
this system that it has contracted with the Adiron- 
dack Light & Power Co. for 30 of the units, and 
100 units of this type have been ordered for a 
highway near Detroit. A similar system is in 
operation near Swampscott, Mass. Officials ‘con- 
nected with the “Ideal Section” of the Lincoln 
Highway, which is to be built in Indiana, and 
which is to be made as nearly perfect a stretch 
of highway as can be constructed, have witnessed 
a demonstration of these lights and are contem- 
plating installing them along the section men- 
tioned. The engineer of the Bronxville Parkway 
Commission is interested in them, and they may 
be used for lighting the roads that traverse that 
beautiful park. 

Various incidental benefits result from high- 
way lighting. One is the lessening of the danger 
of holdups. Another is that it helps to solve 
the problem of supplying current for light and 
farm power to the rural sections. Central sta- 
tions which may not see their way. clear to con- 
struct transmission lines for such territory on ac- 
count of the expense may find it entirely feasible 
to do so if the line can also be used to transmit 
energy for highway illumination. That highway 
illumination is destined to play a very important 
part in the “Good Roads” cause is apparent, and 
the day seems already at hand when lighting will 
be considered a regular item in highway construc- 
tion and maintenance appropriations. 





OVER 130,000 OHIOANS NOW OWN 


UTILITIES SECURITIES. 


More and more the public service companies of 
Ohio are becoming the property of their. cus- 
tomers—the people they serve. Latest statistics 
compiled by the Ohio Committee on Public Utility 
Information show that more than 130,000 
Ohioans now own securities of electric light and 
power, gas, telephone and electric railway com- 
panies. Considering families and dependents .of 
these investors, this means that about one-tenth 
of the people of:the state are financially interested 
in the concerns that furnish such vital neces- 
sities’ as light, heat; power, communication and 
transportation services:* Ohioans who are own- 
ers of telephone séeurities number 49,000; .elec- 
tric light and power securities, 29,000; electric 
traction securities, 24,000, and water company ‘se- 
curities, 1000. 

The number of customer-owners has been in- 
creasing by leaps. and bounds during the. last few 
months. Many of the larger public utilities that 


* serve the people of the state are waging active 


campaigns t6 increase the number of customers 
who own securities. In addition to. direct owner- 
ship of utility securities, Ohioans are financially 
interested in the utilities in another way. 
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The Editor’s Farewell 


In 1883, over the name of “Bi-Polar,” my first contribution ap- 
peared in the Electrical Review, a journal founded by George 
Worthington in February, 1882. I continued as a correspondent for 
two years. In January, 1885, I became one of the editors and subse- 
quently editor-in-chief of the Electrical Review and President of 
the Electrical Review Publishing Company. Therefore, I have been 
associated with the Electrical. Review, ending tomorrow, thirty- 
nine. years. 


There have been many wonderful developments in that period. 
To mention them in even partial detail would too greatly extend this 
farewell word. The changes electricity has wrought are now, in- 
deed, a large part of the world’s history—fascinating and awe- 
inspiring history. 

Since 1883, the telegraph, with its wireless signals and cable 
improvements and extensions, has made this entire globe of ours 
virtually a known and understood community. This has been a 
powerful, yet unseen, influence for the permanent peace of the world 
that now seems impressively at hand. 


Telephone service of today covers North America, and Califor- 
nia and Maine have become chatty next-door neighbors, and through 
wireless telephony, miraculous as it even yet seems, the human 
voice and our spoken words have been heard and understood half 
around this earth and are speeding on to the-planets of the heavens 
as rapidly as sound can annihilate many million miles of space! The 
telephone amplifier-has just now made dreams come true, and last 
month President Harding’s address on Armistice Day at Washing- 
ton was heard and easily understood by vast audiences in New York 
and San Francisco, assembled in halls and public parks. Just give 
- this wonderful achievement one moment’s thought! Only a decade 
ago no one would have dared predict it. 


_~ The X-tay, discovered™by Roentgen in 1895, has been of the 
most valuable aid to surgery and to the medical profession in gen- 
eral. How absolutely impossible such an application of electricity 
seemed to all of us until it came! 


And without the electric spark it is a safe prediction. that there 
would have been no automobiles or flying machines, and without 
the electric storage battery the submarine would probably have 
never become an under-water moving machine, nor would explosive, 
fire-causing oil lamps and gas lamps have disappeared from railway 
trains. 


The swift and tremendous advance in the use of electricity’ for 
lighting and the refinement and expansion that has characterized 
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this most important development, and the electric trolley that 
changed almost over-night the motive power of street and suburban 
traffic, constitute other gigantic electrical advances and triumphs. 


What has not been accomplished by the flexible and power- 
giving electric current? Many hundreds of miles is it carried from 
waterfall source to economically supply light and power. Only a 
few davs ago one of our most eminent scientists announced the 
practicability of an electric power transmission of one million volts. 


And what home has not been brightened and labors lightened 
by the innumerable and skillful applications and adaptations of the 
electric current—to light, heat and power; to the electric range, fan, 
smoothing iron, sweeper, decoration. It is trite, indeed, to speak 
of these things now. But in the early eighties when the Electrical 
Review was first published, and its editors were hopefully trying 
to discern the future, how little was realized of the vast utilitarian 
scope of this new and ever progressive art. 


The advent of electric transmission lines, entirely unknown in 
those early electrical days, changed methods of traffic in city street 
and country road the world over. This was in 1887-8. The steam 
roads, too, are slowly and surely turning to this still mysterious, im- 
ponderable electric current for power transmission. Our latest 
ships of war depend on electricity for their safest and speediest 
propulsion. 


How electricity has changed our methods of living since 1883! 
Where has it not touched? The science has developed with un- 
canny rapidity and so startlingly that promising inventions have 
often become obsolete within a few weeks of their birth and have 
been discarded for still newer and more efficient ones. 


Today, however, there has come a stabilized period—a time to 
collect one’s thoughts, and to carry to safe and thorough complete- 
ness the inventions that are comprehended and self-sustainable. 


The Electrical Review has ever sought to encourage the de- 
velopment of the electrical industry along most constructive lines. 
Its editors from the first believed in and urged fuller association, 
the meeting of individuals and the open discussion and solving of 
the problems that daily presented themselves, particularly in the 
early formative period. The Electrical Review originated several 
national associations and fostered and counseled many more of wide 
value and importance. ‘ 


There are three, yes four, incidents in my extended editorship 
of the Electrical Review that come to me as I rush—the truth!-- 
this article to the printers, and I will risk the tolerance of my for- 
giving readers by telling them. 


The first was on the day in January, 1885, when I came with 
George Worthington, editor and chief owner of the Electrical Re- 
view, and was told by him that the call just issued by the Review, 
for the meeting of electric light men in Chicago the month following, 
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had met with the opposition of several manufacturers of lighting 
apparatus, all of whom were our patrons and friendly supporters. 
Fresh from several years’ active editorship of the leading daily in 
a western state where political action and wisdom, plentiful there, 
had been absorbed with all the avidity of ambitious youth, I am 
pleased to this day that the courage and audacity thus early ac- 
quired prompted me to respond: “Let’s go ahead with that con- 
vention. We are right, and soon your manufacturing friends will 
see it.’ And we went ahead—and they did see it, and the great 
power and influence of the National Electric Light Association has 
come to pass and is known to all. And it made my heart rejoice at 
that first convention in February, 1885, to have one of the strong 
men in attendance stand up and say that his illuminating company 
was a licensee of a well-known manufacturing company that had 
written him that it did not approve of this proposed convention and 
requested him to stay away. With a big fist in the air, and a voice 
that carried through the corridors of the Grand Pacific hotel, he 
emphatically announced—“That’s why I am here!” 


The next period was when the Electrical Review published in 
the early nineties a series of weekly articles under the nom de plume 
of “The Prophet” filled with most interesting and astounding pre- 
dictions of the future developments to be expected in electric 
science. Subsequent events proved the accuracy of this gifted 
prophet’s vision, who had so ably pierced the future. These con- 
tributions finally ceased, largely because there grew up a suspicion 
that the ideas and suggestions they contained were finding their 
way to the patent office from ingenious readers and inventors— 
“outside barbarians,’ as the Chinese would say. At the time and 
since the identity of “The Prophet” was sought and much com- 
mented on but until today was never disclosed, and but two persons 
ever knew—the author and myself. I will tell it, and am probably 
in for a scolding: John J. Carty of New-York, the distinguished 
telephone engineer, honored at home and decorated abroad, was 
the wizard author, and his famous, world-known achievements of 
later days have contributed to no small extent in bringing to pass 
these prophecies thus early announced over a quarter of a century 
ago! 


In 1895-6-7, following the Roentgen-ray discovery, the Elec- 
trical Review published a series of brilliant and timely articles by 
Nikola Tesla, describing this X-ray, telling the results of his (Tes- 
la’s) wonderful laboratory experiments. These exclusive contribu- 
tions, which could only have been written by one who previously 
had been studying in that field, were most widely quoted and read 
with the keenest interest by scientists and laymen the world over. 
They gave a distinct and acknowledged prestige to the Electrical 
Review and brought added fame to the exploring author. Tesla, 
too, had in 1893 in a lecture before the National Electric Light As- 
sociation at St. Louis, suggested and outlined wireless telegraphy ; 
which Marconi afterwards brought to successful use, entirely inde- 
pendently as far as I know. 








































































Then came the third instance that I recall most easily and 
vividly—the exclusive announcement in the Electrical Review of 
Prof. Michael I. Pupin’s scientific distance-conquering invention 
that, speaking non-technically, set the ugly resistances to be met 
with in electric wire transmissions of the human voice to quarrel- 
ing with themselves—kept them on the side, as it were—and the 
spoken words rushed through the wire path thus opened to their 
destination across the United States, and made possible vocal trans- 
mission beneath the oceans from continent to continent. I will tell 
the story of how this was obtained: 


A Friend (at luncheon): “Price, Pupin has sold his ‘choke-coil’ invention 
to the American Telephone & Telegraph Company. Had you heard it?” 

Price (Dissembling his ignorance): “Glad to hear it. His work deserved 
big recognition. How much did he get?” 

A F.: “Oh, half a million and a retainer of $15,000 a year to guarantee 
first offer of his future inventions for a period of years.” 


P.: “I shall congratulate him and the company later.” (How much 
later, I didn’t say!) “What all will Pupin’s invention do?” . 
A F.: “It makes possible telephoning across this continent and, if it 


would pay, beneath the ocean to Europe.” 

P.: “That’s what I thought” (may the Recording Angel overlook this!). 
“When is this revolutionary invention to be announced?” 

A F.: “Oh, soon. You should see Vail or Carty. They'll tell you all 
about it.” 


This was the one time that I carefully avoided seeing either one 
of my good friends as suggested. I knew the stipulations of secrecy 
that would follow, and which I would feel compelled to honor if the 
news was confirmed by them. Instead, and in my own way— 
learned as a reporter on daily newspapers—I substantiated the 
statement of “A Friend” and published the story exclusively and 
conspicuously in the fine issue of the Electrical Review on the first 
of the month in January, 1900—the beginning of the twentieth cen- 
tury. My esteemed friends of the Associated Press sent the news 
out with proper credit and the world sat up and took surprised and 
pleased notice. | 


Then, and fourthly in my reminiscences, comes an incident that 
to me was of unique and gratifying value. My technical editor was 
Charles Tripler Child, one of the most capable and vividly clear 
writers on electrical subjects I ever knew. Suddenly Marconi an- 
nounced that he had by means of wireless telegraphy signalled from 
Poldhu on the coast of Wales across the Atlantic to the Canadian 
coast. The world was aghast (this was many years ago and we 
hadn’t become accustomed as yet to these startling achievements) 
and doubtful. The Electrical Review appeared the next day with a 
convincing, brief editorial, penned by Child (who had been follow- 
ing Marconi’s work closely), stating that we believed Marconi’s 
statement to be true—not the delusion of a sanguine inventor—one 
that his experiments and studies in the recent past, in addition to 
our personal faith in him, proved to us that successful air trans- 
mission as announced could have been made. This editorial para- 
graph, backed by the authority of the Electrical Review that dared 
to say it, established William Marconi’s credit with the technical 
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fraternity, especially where he was personally unknown, and 
throughout civilization. I often wonder if Marconi knew it! I 
never asked him. 


One concluding incident: Child and I visited Edison at his 
laboratory a few days before his most original invention of the 
Edison storage battery was to be announced by Dr. A. E. Kennelly at 
the meeting of the American Institute of Electrical Engineers. We 
thus got in advance all the details of the invention (to the intense 
admiration and excitement of Child, I recall) so the story could 
be put in type and appear in the Electrical Review which came out 
the next morning after the Institute meeting. Some cautious asso- 
ciates of the great inventor, present in the laboratory, questioned 
the advisability of our taking the story with us in this way. Edi- 
son’s reply I cherish to this day: “T’ll trust Price.” His trust, 
needless to say I hope, was not betrayed. 


But this farewell word of mine is becoming too long. 


May I be pardoned for a personal note? It seems to me that 
so many of the strong, earnest men of the industry that it was my 
privilege to know in 1885, are still in active, absorbing electrical life, 
that to call the roll in part will be proper now. A few of those I 
became acquainted with that year (my first as a stripling editor of 
Electrical Review) and whom it is an extreme pleasure to meet and 
greet today, nearly all in health and vigor, are named below. Re- 
member this was in 1885: 


DR. E. G. ACHESON J. N. KELLER 

DR. GEORGE H. BENJAMIN THOS. D. LOCKWOOD 
CHARLES F. BRUSH GEORGE T. MANSON 
C. A. BROWN T. COMMERFORD MARTIN 
COL. H. M. BYLLESBY JAMES H. McGRAW 
COL. JOHN J. CARTY A. H. PATTERSON 

C. A. COFFIN RALPH W. POPE 
EDWARD A. COLBY E. W. RICE, JR. 
LEONARD E. CURTIS A. L. SALT 

A. J. DbCAMP ELMER A. SPERRY 

R. W. DEVONSHIRE FRANK J. SPRAGUE 
LOREN N. DOWNS B. E. SUNNY 
CHARLES E. DUSTIN CHARLES A. TERRY 
THOMAS A. EDISON F. S. TERRY 

JAMES ENGLISH H. B. THAYER 

C. N. FAY ELIHU THOMSON 
BRADLEY A. FISKE GEORGE G. WARD 
HENRY HINE DR. EDWARD WESTON 
SAMUEL INSULL DR. S. S. WHEELER 


What an array of men of 1885 who have made their mark in 
various branches of electrical development and who are still with 
us, after thirty-seven years of active endeavor. Does working with 
electricity bring.one the waters that Ponce de Leon sought on this 
continent—the Fountain of Youth? ’ 


*In the evening of the day I wrote the above I read where my old-time friend 
A. Edward Newton of Philadelphia, ir his entertaining book “A Magnificent Farce and 
Other Diversions of a Book-Collector,” had said “If an electrical business will not pre- 
maturely age a man, nothing will.” And yet he is young enough and capable enough, 
after a life of successful electrical work, to write brilliantly and wittily and picturesquely 
in his own books, delighting every reader. No, A. Edward, your electrical business 
did not “age” you; rather it developed your intellectuals—the friction, the intensity of 
or ro a forth to achieve another success in a different world—the world of 
etiers.—C. W. P. ; 
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I would like to give the names of friends who have passed away, 
men of force and attainment who ably assisted in electrical develop- 
ment in different phases. Such men as Theo. N. Vail, Geo. West- 
inghouse, Elisha Gray, William Stanley, George Worthington, W. 
L. Candee, Enos M. Barton, Thomas B. Doolittle, Cyrus O. Baker, 
Franklin Leonard Pope, E. T. Gilliland, Dr. W. M. Habirshaw, 
Charles J. Van Depoele, Dr. Louis Duncan, Peter Cooper-Hewitt, 
F. B. Crocker, Eugene Phillips, M. M. Slattery, Henry Rowland, 
William H. McKinlock, Henry C. Davis, but space will not permit. 
What a flood of fine memories comes to one who knew and under- 
stood the earnestness of these men and the importance of their 
achievements. 


Today I bid a journalistic good-bye to my friends of the 
Electrical Review. One of the greatest satisfactions to me is the 
fact that this journal under its new management will continue to 
assist and counsel the best efforts in the science and industry it has 
throughout its life endeavored to represent and promote. 


The eminent and enterprising publisher who heads the com- 
pany which now includes the Electrical Review as its thirteenth 
journal, has stood for clean, self-respecting technical and adminis- 
trative policies. In this respect James H. McGraw and I have stood 
together, facing the same way, and while there has been at times 
stimulating competition, it has always been honorable competition 
and we were ever able to meet on the common ground of doing that 
which we believed to be best for the proper development of the 
electrical industry as a whole, and often when personal gain might 
have suggested a different attitude. 


As a modest student of such things, it is my conviction that 
there never was, and probably never will be, an industry so ably 
and encouragingly and comprehensively represented by its publica- 
tions as the one from which after a close relationship of thirty-nine 
vears the author of these lines takes his journalistic leave. And as 
tomorrow I depart, still with youthful ardor, to where agreeable 
associations and growing publishing interests (with which I have 
been identified as Chairman of the International Trade Press, Inc.. 
for the past five years) which seem to require my entire time, I wish 
to extend to all whom it has been my privilege to know in electrical 
pursuits a sincere and heartfelt regard and the cordial wish that 
health and happiness and success abide with them every one. Good- 


bye! | 
Kips SQ MY 


Editor Electrical Review. 
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INCORPORATE MILWAUKEE “BETTER 
LIGHTING CAMPAIGN.” 





Committee Pronoses to Extend Its Activities for 
Betterment of Lighting Conditions 
Throughout Wisconsin. 


The Milwaukee Better Lighting Campaign 
Committee which was formed by prominent mem- 
bers of the local electrical interests to stimulate 
the interest of the general public in better light- 
ing, has proven so successful and the work is 
becoming so extended that the committee has now 
established permanent headquarters at 1324 First 
Wisconsin National Bank building, Milwaukee, 
and is incorporating under the title of the Elec- 
trical Development Association of Wisconsin. It 
is proposed to extend its activities for the better- 
ment of lighting conditions throughout the state. 

A diagram has been prepared showing the plan 
of the Better Lighting Campaign which is now 
in full swing in the Milwaukee district and which 
is being actively supported by the Milwaukee 
Chandelier Club, the local branch of the Na- 
tional Council Lighting Fixture Manufacturers, 
the association which originated the Better Light- 
ing Campaign idea and which is co-operating with 
the local interests to assure its success. 

The campaign is timed to reach its zenith dur- 
ing the week of January 30-February 4, 1922, 
when the great Lighting Fixture Market and 
Joint Convention is to be held at the Milwaukee 
Auditorium under the direction of the National 
Council, assisted by the Lighting Fixture Dealers 
Society of America and the Illuminating Glass- 
ware Guild. 


LIST OF EXHIBITORS AT MILWAUKEE FIX- 
TURE MARKET. 


The Lightolier Co., New York City. 
Gillinder & Sons, Inc., Philadelphia. 
Lyons & Jourdon, New York City. 
Biltmore Lighting Fixture Co., New York City. 
Bryant Electric Co., Chicago. 
Lincoln Manufacturing Co., Detroit. 
National X-Ray Reflector Co., Chicago. 
Dallas Brass & Copper Co., Chicago. 
Electric Outlet Co., New York City. 
Edw. N. Riddle Co., Toledo, O. 
Mitchell Vance Co., New York City. 
Benjamin Electric Manufacturing Co., Chicago. 
R. Williamson & Co., Chicago. 
F. Wakefield Brass Co., Vermillion, O. 
A. Vester Sons & Co., Providence, R. I. 
oan Metal Spinning & Stamping Co., New York 
ity. 
Voss & Co., New York City. 
Electrical Testing Laboratories, New York City. 
Radiant Lighting Fixture Co., New York City. 
Mutual Lamp Manufacturing Co., New York City. 
Beardslee Chandelier Manufacturing Co., Chicago. 
Acme Lighting Fixture Co., New York City. 
Moran & Hastings Co., Chicago. 
Crown Electrical Manufacturing Co., St. Charles, II. 
Phoenix Light Co., Milwaukee. 
Classique Lamp Studios, Milwaukee. 
Phoenix Glass Co., New York City. _ 
Pass & Seymour Co., Inc., Solvay Station, Syracuse 
2 


Mazzolina Art Craft Co., Cleveland. 

Scott-Ullman Co., Cleveland. 

Morreau Co., Cleveland. 

The Kayline Co., Cleveland. ; 

Highlands Manufacturing Co., Muncie, Ind. 

Gillinder Bros., Port Jervis, N. Y. 

Lighting Products Co., Milwaukee. 

Friedley & Voshardt Co., Chicago. 

St. Charles Fixture Manufacturing Co., St. Charles, 
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Grassler & Gezelschap, Milwaukee. 

Jefferson Glass Co., Follansbee, W. Va. 

Brandt-Dent Co., Watertown, Wis. 

The Voigt Co., Philadelphia. 

Novelty Lamp & Shade Co., Cleveland. 

Perfectlite Co., Cleveland. 

Frankel Light Co., Cleveland. 

Arthur Harrison & Co., Chicago. 

G. C. Everson & Co., Chicago. 

Edwards Lighting Fixture Co., Chicago. 

H. A. Framburg & Co., Chicago. 

Cassidy Co., New York City. 

Faries Manufacturing Co., Decatur, Iil. 

Chas. Polacheck & Bro. Co., Milwaukee. 

H. Northwood & Co., Wheeling, W. Va. 

Moe-Bridges Co., Milwaukee. 

Lighting Fixtures & Lighting, New York City. 

R. Milt. Retherford, Muncie, Ind. 

Chas. Daiger Co., Boston. 

McPhilben Lighting Fixture Co., Jamaica, N. Y. 

L. Plaut & Co., New York City. 

Peerless Light Co., Chicago. 

H. D’Olier, Standardization Service, Bridgeport, Conn. 

Jeanette Shade & Novelty Co., Jeanette, Pa. 

Egyptian Lacquer Manufacturing Co., New York City. 

Waukegan Chemical Co., Waukegan, III. 

Gage Publishing Co., New York City. 

Champion Brass Works, Coldwater, Mich. 

Shapiro & Aronson, Inc., New York City. 

Max Schaffer Co., New York City. 

Gaites-Peace Co., Brooklyn, N. Y. 

Eagle Glass Co., Wellsburg, W. Va. 

Electrical Merchandising, New York City. 

Macbeth Evans Glass Co., Bridgeport, Conn. 

Robt. Findlay Manufacturing Co., New York City 

Hocking Glass Co., Lancaster, Pa. 

Biddle-Gaumer Co., Philadelphia. 

Thomas Day Co., San Francisco. 

J. H. White Manufacturing Co., Brooklyn, N. Y. 

P. W. Sprecher Manufacturing Co., Milwaukee. 

E. N. Riddle Co., Toledo, O. 

Ivanhoe Regent Works of General Electric Co., 
Cleveland. 

Gleason-Tiebout Glass Co., Brooklyn, N. Y. 

Hudson Brass Works, Brooklyn, N. Y. 

Horn & Brannen Manufacturing Co., Philadelphia. 

Decorative Lamp & Shade Co., Philadelphia. 

Incandescent Supply Co., New York City. 

Daison Manufacturing Co., Philadelphia. 

Holophane Glass Co., New York City. 

Star Chandeiier Co., New York City. 

Consolidated Lamp & Glass Co., Corapolis, Pa. 

H. R. Sulzer & Co., Philadelphia. 

Bridgeton Chandelier Co., Bridgeton, N. J. 

Wm. R. Noe & Sons, New York City. 

Corning Glass Works, Corning, N. Y. 

Aladdin Manufacturing Co., Muncie, Ind. 

C. J. Nikolas & Co., Chicago. : 

Oscar J. Friedlaender, Inc., New York City. © 

St. Louis Brass Manufacturing Co., St. Louis. 

Max Schaffer Co., New York City. 

Gill Glass Co., Philadelphia. 





WESTERN STATES EMPLOYES HOLD 
FIRST BANQUET. 


About 100 employes of the Western States Gas 
& Electric Co. attended the first banquet of em- 
ployes held recently at the Lincoln hotel, Stock- 
ton, Cal. This is the first affair of-the kind 
sponsored by employes of the company and 
proved a great success. H. R. Bennett, purchas- 
ing agent of the company, acted as toastmaster. 





A department of domestic economy where elec- 
tric cookery will be demonstrated and explained, 
has been installed by the Dayton (O.) Power & 
Light Co. The duties of those in charge of the 
department will be to advise users of electric 
ranges and small electric cooking devices as to the 


_proper use of the equipment so they will get the 


best results at the lowest possible cost. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and _ 
Other Personal News of the Industry 
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HERMAN W. BocHER resigned as 
instructor of electrical engineering in 
the School of Engineering, Milwaukee, 
to become power dispatcher with the II- 
linois Traction System, Peoria, III. 


Geo. LEE HoapDLeEy is now head 
of the department of electricity in the 
School of Engineering, Milwaukee. Un- 
til this fall he was teaching in Washing- 
ton State College at Pullman,” Wash. 


Cuas. H. MATTHEWS is with the 
Smith Green Co. of Worcester, Mass., 
as sales engineer. He was until recent- 
ly an electrical engineer with the West- 
inghouse Electric & Manufacturing Co. 


Wm. HowArp Grove, formerly 
with the Republic Railway & Light Co., 
New York City, has entered the elec- 
trical engineering department of the 
Cleveland Electric Illuminating Co. of 
Cleveland. 


Carut H. DuNLApP has become 


head of the electrical engineering de-. 


partment of the American School of 
Correspondence, Chicago, having left his 
position as chief inspector with Roth 
Brothers & Co., of Chicago. 


J. F. KELLEY, JR. has been made 
export sales manager for the Electric 
Storage Battery Co., Philadelphia, with 
headquarters at 23 West 42d street, New 
York City. He has been with the com- 
pany since 1909, lately returning from a 
2-yrs. trip in foreign countries. 


H. C. SouLe, who for some time 
past has been manager of the apparatus 
department of the Westinghotise Elec- 
tric International Co., with headquarters 
at East Pittsburgh, Pa., sailed from New 














H. C. Soule. 


York City last month for Buenos Aires, 
Argentina, where he will take up duties 
in the office of L. T. Peck, managing 
director of the Cia. Westinghouse Elec- 
tric International, S. A., of Argentina. 





Mr. Soule has been associated with the 
Westinghouse company since 1903. At- 
ter graduating as an electrical engineer 
from Syractise University he entered the 
apprentice course at East Pittsburgh. 
He finished his apprenticeship in 19V5 
and was detailed as design engineer on 
power transformers. In 1907 he was 
reassigned as section engineer on airblast 
and railway transformers. After hav- 
ing been on this work for 3 yrs. he was 
made section engineer in charge of de- 
sign of OIWC-OISCT-AB and ring 
transformers. As a consequence of this 
work in 1913 he was appointed general 
engineer on transformers and _ central 
station work. In March, 1919, he trans- 
ferred to the Westinghouse Electric In- 
ternational Co., taking charge of the ne- 
gotiation section and after a year on this 
work was made manager of the ap- 
paratus section. Mr. Soule is an asso- 
ciate member of the American Institute 
of Electrical Engineers and belongs to 
the Psi Upsilon fraternity. 


ERNEST R. FELLOows, formerly 
with the General Electric Co. as inspec- 
tor of hull material for the U. S. Navy, 
has left Schenectady to become super- 
intendent of construction for the Asso- 
ciated Telephone Co., Long Beach, Cal. 


EMERSON A. ARMSTRONG is 
now located with the Public Service Co. 
of Northern Illinois, in charge of pow- 
er sales for the Joliet district. Mr. 
Armstrong some months ago left the 
Lincoln Motor Co. of Detroit, where he 
was assistant superintendent of con- 
struction and maintenance, and has since 
been engaged in special design and lec- 
ture work at the Michigan State Col- 
lege. 


BERNARD E. Sunwny of Chicago, 
president of the Illinois Bell Telephone 
Co., and the Wisconsin Telephone Co., 
was elected president of the Old Time 
Telegraphers’ and Historical Associa- 
tion at its recent reunion held in Rich- 
mond, Va. Mr. Sunny is one of the 
most prominent figures in electrical cir- 
cles in the country and at one time was 
western manager and vice-president of 
the General Electric Co., which posi- 
tion he held for 20 yrs. 


Wittiam A. DuRGIN, secretary 
of the budget and expense committee 
and secretary of the advisory commit- 
tee of the Commonwealth Edison Co.., 
Chicago, on Dec. 1 became associated 
with the Department of Commerce in 
Washington, D. C., under Secretary 
Hoover. Mr. Durgin will help the Gov- 
ernment launch and accomplish its pro- 
gram of eliminating waste in industry 
by simplification. He will head a new 
division of a bureau in Washington 
whose task will be to co-ordinate the 
Government’s efforts to place American 
industries upon a simplified, economical 
basis and at the same time give a sense 
of direction to the many programs of 
simplification now being carried on by 
the industries themselves. He will act 
as the contact man between the Gov- 
ernment and industry. Mr. Durgin is 





well known and highly esteemed in the 
electrical fraternity. He was born in 
Rochester, N. Y., June 19, 1880. He has 
been in the service of the Chicago Edi- 














William A. Durgin. 


son Co. and its successor, the Common- 
wealth Edison Co., since 1904. Mr. 
Durgin has written much on _ technical 
subjects, including a book entitled “Elec- 
tricity, Its History and Development,” 
published in 1912. He was active in war 
work as a public speaker, and he has 
also lectured on technical subjects, par- 
ticularly electric lighting. 


H. O. GARMAN, chief engineer for 
the Indiana Public Service Commission, 
has resigned, effective Dec. 31. Mr. 
Garman became consulting engineer for 
the Indiana Railroad Commission when 
that department was created in 1907. 
Later, when the Indiana Railroad Com- 
mission became the Indiana Public Serv- 
ice Commission, he was retained as 
head of the engineering staff. He has 
served 14 yrs. and under five different 
governors. He may be succeeded, tem- 
porarily at least, by Eari J. Carter, as- 
sistant to the chief cugineer. He ex- 
pects to give his entire time after Jan. 
1 to private interests. 


D. K. CHADBOURNE has been ap- 
pointed manager of the New York of- 
fice of the Westinghouse Electric Inter- 
national Co. He came to the Westing- 
house company through the George Cut- 
ter Co. before it was affiliated with the 
Westinghouse organization as he was 
successively western district manager 
and eastern district manager of the lat- 
ter company from 1912 to 1920, when 
he joined the Westinghouse Electric In- 
ternational Co. Before becoming con- 
nected with the Cutter interests, Mr. 
Chadborne spent 6 yrs. with the Allis- 
Chalmers Manufacturing Co. Mr. Chad- 
bourne was graduated from Purdue 
University in 1906. 
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| CHARLES W. PRICE 


Mr. Price was a pioneer in the building up and co-ordinating of Efforied 
tors of the Electrical industry. And if the result of his years offpervice 1s. E 
by the industry at large, each factor must be prepared to carry oniif-its- own Way with the 
same spirit that this great leader has inspired. 

We take occasion at this time when Mr. Price is turning over the direction for the con- 
tinuance of this effort to the McGraw-Hill Company to announce on page 3 what we are 


prepared to do as our contribution to the cause. A, 
Kin) General Manager 


Duplex Lighting Works 
Of General Electric Comnan 
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Allis-Chalmers Steam 
Turbine and Alternator Units 



































Each Dot represents an Allis-Chalmers 
Steam Turbine installation and a 
satisfied customer. 


Satisfied customers are possible only through 


EFFICIENT AND UNINTERRUPTED SERVICE 
ALLIS-CHALMERS Steam Turbines are 


highly efficient, rugged in construction, 
built for continuous service. 


MILWAUINEE, WIS. U. So Alo 














The industrial use of electrical energy derived from available 
water power will pay big dividends on dollars invested in this 


development 





























Oil-Cooled Transformer— 

one reason for the big 

increase in distance of 
carrying electricity. 





Induction Type Volt- 

age Regulator—mear.s 

electric power as you 
want it. 


Three Phase Static 

Condenser Equipment 

-—for power factor - 
correction. 


Hydro-Electrie Plant and 

Development — power 

from one of the greatest 
natural resources. 


Electricity—the power of progress 


Accessibility of power to industry is no longer expressed in terms 
of “‘setting the mill beside thestream.’’ Modern industry largely 
depends upon bringing the power of the stream to the mill, 
the site of which may be hundreds of miles from the source 
of water power supply—and electricity does it. 


Electricity also brings the enormous resources of the country’s 
coal mines to the public for general utility, for electrical 
energy amounting to billions of horsepower hours per year is 
efficiently and economically developed in the steam power 
plants of the nation. 

Co-ordinated research, engineering, manufacturing and com- 
mercial efforts have made such a possibility an achievement of 
quick and ample power delivery at a cost which permits rapid 
development of industry. 

The General Electric Company offers its enormous manufac- 
turing and engineering facilities as a co-operative movement 
to advance this important program of power development. 


. ow “3 
43B-500 ty i a oy 





Progressive industry quickly gives preference to the process 
which can show its advantages over other methods—the 


modern way 1s to do tt electrically 


Concentrated high heat efficiency, 
which immediately fuses the metal, 
is obtained by electric arc welding. 


Utilize electric heat 
to the utmost 


Tilting Type Electric Portable Are Welding ae : : : pa . 
Brass Melting Furn- het permits af wus Electric industrial heating equipment is increas 

Se a mum use ing production wherever it is applied. One of 
hour ° ° e 

the most essential of electric heating methods is 


electric arc welding. 


Electric arc welding maintains advantages in 

quantity, quality, and cost—wherever iron or 

steel is to be joined in repair work, salvage, or 

original manufacture. The utilization of its 

possible applications extends over steel and iron 

: % works—boiler shops—foundries—repair shops— 

Stationary Are Welding tag hare pag Vem machine shops—and innumerable other in- 


Set is easily installed for : 
Pot for metals—Bul- . : 
rime: letin 69703 dustries. 


An unusual simplicity and elasticity of operation 
has been perfected in the designs of Stationary 
and Portable Arc Welding Sets manufactured by 
the General Electric Company. This equipment 
can be provided for either group or single oper- 
ator service, and generator can be driven by any 
source of power—engine, belt, d-c. or a-c. motor. 
Send for Bulletin 48932-A. 


Electric Rivet heater le bets. olderi 

_— gare to Pome of, Fon a pa oon 
r we ne— elps i ~ 
Bulletin 69701 ™ ats Ee — 





Many users of electric power keep pace with industrial 
advancement by judicious application of motors which 
“*keep step”’ with the current generator 








Synchronous Motors are 
essential to power station 
equipment. 


Synchronous Motors— why 
used and where 


Realization of the benefits of synchronous ‘motor 
drive to practically all classes of industry today has 
been established by the unexcelled performance of 
this equipment in thousands of applications. 


The continued maximum efficiency and durable 
operation of the synchronous motor have demon- 
strated their dollar-earning and dollar-saving quali- 
fications in Steel Plants—Automobile Factories— 
Railroad Shops—Paper, Rubber, Flour, Cement and 
other Mills—where greater and more uniform pro- 
duction has beenobtained at lower maintenancecost. 


In addition to carrying a load, the synchronous 
motor is an efficiency guide to the power factor of 
the distribution system—bolstering up the laggard 
that eats into profits, cuts down output, and over- 
works machinery. 


The recognized merits of the’synchronous motor tell 
why you should use it. Ask specialists of the General 
Electric Company where its application fits your par- 
ticular needs. Bulletin No. 41310 gives detailed uses 
of synchronous motors, and will be sent on request. 








Vertical Synchronous Mo- 
tor on deep well B ump at 
packing plant-— | gal- 
ions water per minnte. 


iO Sas ae “a 
Synchronous Motor direct — 
eonnected. to two 4-pocket 
grinders in paper. mill. 


pumps at concentration mill 


per company. 





The rush of daily trade makes quick and systematic handling 
of materials imperative at ports, freight depots and industrial 


250-Volts Trolley Type 

Surface Locomotive hauls 

material direct from ship 
to warehouse. 


Electricity does this most 


economically 


The numerous applications of electricity to operating locomo- 

tives, conveyors, winches, stacking machines, cranes, hoists, 

tractors, and other mechanical devices—all have the same 

quick clearance effect on heavy traffic of the world’s supplies , = 

at terminals. : hie ee a 
Barrels, boxes, crates, bales, rolls—by the ton—all moving mids 166 fe core fon ab retarted 
about in every direction. No collisions, no accidents, no se 
damage of goods—for electricity keeps everything moving 

quickly and orderly. 

The savings range all the way from a seventeen day reduction 

in the round trip time of an ocean liner, to the marked economy 

of electrically piling from thirty to fifty feet high—a thousand 

pounds of material per minute. 

Your individual needs of material handling equipment can best 

be filled by the manufacturers, who in solving your problems, 

obtain the specialized electrical experience and products of 

the General Electric Company. 





Pita my jacana oss 4 
Llectrie Portable Stacker piles 1000 
ibs. per minute up to 56 ft. high. 





a Tractor and Trailers 
make quick headway — 
_ in moving materials. 


Portable Dock Winch —electric riven 
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Continued from 
Front Cover 


In This Spirit of 


Co-operation 


ela spring we made a special offer of a Duplexalite and shade 
complete at a nominal charge for the homes of members of the 
electrical industry, and by means of direct correspondence, several 
thousand units were placed in the homes of those in the industry. 
Our experience has more than justified our spirit of co-operation. 
The direct results have been very gratifying and we are receiving an 
increasing number. of inquiries from others in the industry for an 


extension of this educational offer. 


Believing that we could do no greater _ the use of modern electric lighting equip- 
service for the general good of the indus- ment now available. 
try than to acquiesce to this demand, we 
have decided to reopen this offer and, to 
make its application more general, are 
making this announcement in the leading 
papers of the industry. 


To those who were not fortunate in 
availing themselves of the opportunity 
last Spring, this opportunity is now te- 
opened. We extend the offer to every 
individual engaged in the electrical in- 

We are preparing to supply the de = dustry.. For managers desirous of using 
mand promptly so that those in the in- this means of educating and stimulating 
dustry whose activities are closely related the interest of their employees in better 
to the merchandising of light, may have _ lighting, we will be glad to mail suitable 
the opportunity of a personal demon- certificates which, when properly filled 
stration and test of this wonderful devel- out, will be accepted as shipping instruc- 
opment at the earliest possible time. This __ tions. , 
also in view of the intense nation-wide DUPLEX LIGHTING WORKS 
activities about to be inaugurated to Of General Electric Co. 
awaken the people of this country to the 6 West 48th Street, New York City 
health-ruining condition of the average 
home lighting and to the possible com- 5 cae Lighting Wieks 


tort and happiness to be realized from of General Electric Company, 
6 West 48th Street, New York 


Send me a supply of special offer certificates. 


Duplex-a-lite |" “".. 


"TBe light to live with” Company 
Address. 
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HAIL AND FAREWELL! 








To Charles W. Price— 


Thirty-nine years! 


That’s a long, long time for a friendly relationship to 
endure. 


And we say “friendly” advisedly for although the ele- 
ment of business has naturally entered into that rela- 
tionship, we can’t help but feel that both of us have 
grown up together, and surely we've been good 
friends. 


Back in 1882, Electrical Review and the Western Elec- 
tric Company were both pretty young. 


Things were different in those days. We had a place 
in New York back of Trinity Church on what was 
then known as New Church Street. 


Harry B. Thayer, now the president of the American 
Telephone and Telegraph Company, was manager, and 
Albert L. Salt, at present a vice-president of the 
Western Electric Company, was office boy, shipping 
clerk, sales manager and general factotum. Of that 
company of about one hundred pioneers these two, 
like you are still “on the job.” 


Then it was that you and George Worthington pre- 
sented the case for Electrical Review so well that Mr. 
Thayer handed over our first contract for space in 
your paper. 


We’ve been with you ever since. 


We are grateful for everything you have done in 
those thirty-nine years to further our interests and 
we’re sorry, that the electrical industry is losing your 
services, long and distinguished as they have been. 


May you live long and prosper. 


Western Electric Company 
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APPROVED BY UNDERWRITERS’ LABORATORIES 


A New Plug Fuse of 


Unequalled Performance— 





CLEARSITE Plug Fuses have the following features of design and construction 
which mark them as the latest advance in the art of fuse manufacture: 








The window is small in area, held in a metal eyelet, and inserted in the interior of 
the body and spun permanently in position. Venting features are provided in the 
molded fuse body and co-act with the window frame to make it a permanent 
structure of great strength. 














CLEARSITE is the only non-renewable plug fuse to use the famous “Drop-Out” 
link. Its use results in a great reduction in internal operating pressure. It is 
mounted with the operative section of the element immediately under the window 
and has two additional restricted sections deep within the body and at right angles | 
to the visible section. 









When a CLEARSITE Fuse has not been blown the fuse link is plainly visible at 
a glance, and shows also the ampere capacity stamped on the link. When the fuse | 
has blown on overload, a gap at the operative section may be seen clearly, for the 
window will be unaffected; when the fuse is blown on short circuit, view of the link 

will be hidden by the blackened window. The great value of this feature to both 

user and inspector is apparent. 









The plug body is made of Economy heat-resisting molded insulation—dead black’ 
in color. It is lighter and of greater strength than porcelain ana eliminates break- 
age in handling and use. The circumference is fluted to give a sure grip for inser- 
tion and removal of the fuse; since only the insulation is exposed to touch there 
is no possibility of accidental electrical contact. 


Sold in standard carton quantities, and in 
4 for25c retail packages of four, at leading elec- 4 for25c 


trical jobbers and dealers everywhere. 


Economy Fuse & Mfg.Co. 
CHICAGO,ULS.A. 
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A corner in one of the rooms in the Service 
Department of the International Trade Press, Inc. 


¢ Advertising Co-operation 


}DVERTISERS considering the use of In- 
ternational Trade Press publications are 
heartily welcome to the co-operation of our 
Service Department in preparing adver- 
tising matter. 


This Department is maintained to give every possible 
assistance to advertisers. It specializes in putting for- 
ward the advertiser’s idea in attractive illustration or 
typography and in inquiry-getting “copy.” It is 
‘manned by artists and writers capable of handling 
technical subjects accurately and of putting into ad- 
vertising a distinctiveness not usual in trade papers. 
In addition, the Service Department offers to adver- 
tisers the benefit of its experience in procuring high- 
grade engravings, at lowest cost. 


We beg those who, soon or eventually, may take ad- 
vantage of our exceptionally effective media to for- 
ward now such data as they consider useful in pre- 


‘ paring suggestive advertisements. 


International Trade Press, Inc. 
Monadnock Block - : CHICAGO 
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- TheRoadMaker | 


__Excavator and Grader © 


HICAGO, JURY, (908 $2 Fem; a Ooms 3 Gap 











TANK TYPE TRACTO! 


Cletrac 
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: Cleveland Trad Co 














moti above illustrates several covers of Publications of International Tradé Press, ] 





tor’—' ‘Road- Maker, Excavator & Grader” —‘‘Cement, Mill & Quarry’- ‘Rock 
Supplies” —“American Machine & Tool Recor ”—“T ubrication W orld’ and th 
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r|national Trade Press, Inc. 





is Press, Inc., comprising “Engineering World”— “Highway Engineer & Contrac- 
‘Rock Fertilizer” —" Concrete Products”—‘“Belting, Transmission, Tools & 
td’ and the annual “Directory of Cement, Gypsum & Lime Manufacturers.” 
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International Trade Press, Inc. 


How its nine publications, each with a real Quality Circulation, reach 
your Prospects Direct. 


ENGINEERING WORLD— 


An authoritative monthly of general and civil engineering; covers the field actively engaged in 
construction. Contractors, construction engineers, and public utility officials form the bulk of 


its readers. 


AMERICAN MACHINE & TOOL RECORD— 


A monthly publication of the machine tool manufacturing field. Its readers are buyers of a 
variety of material—manufacturers of metal products, machine shops, engine builders, railroad 
shops—mechanical engineers and automobile manufacturers are part of its large clientele. 


HIGHWAY ENGINEER & CONTRACTOR— 
ROAD-MAKER, EXCAVATOR & GRADER— 


After January first these two authoritative mediums will be combined, making a monthly pub- 
lication of doubly strong pulling power. It is the authority of the highway constructor and 
engineer and paving contractor; readers include state, county, municipal and highway associa- 
tion officials; covers a widening field and a practically unlimited market. 


BELTING, TRANSMISSION, TOOLS & SUPPLIES— 


A monthly of the belting and power transmission industry. It goes to the buyers -of belting 
for the big plants, dealers in mill supplies and to manufacturers of belting and transmission 
equipment and their salesmen and customers. 


CONCRETE PRODUCTS— 


Monthly. The official journal of the Concrete Products Association. Read by the manufac- 
turers of Concrete Products and contractors engaged in concrete work. 


CEMENT, MILL & QUARRY— 


Semi-monthly. Specially devoted to Cement, Gypsum, Lime, Sand, Gravel and’ Crushed Stone 
interests; readers are active business men buying modern equipment and using progressive 
method. 


ROCK FERTILIZER— 


A semi-monthly combined with Cement, Mill & Quarry, and is devoted to the natural soil build- 
ers, limestone, gypsum, phosphate, marls, potash, sulphur and nitrogen carriers. 


LUBRICATION WORLD— 
A monthly combined with Engineering World. Deals with the most advanced methods of 
lubrication. 


DIRECTORY OF CEMENT, GYPSUM & LIME MANUFACTURERS— 


Published annually. The Gazetter in the material line. Contains names of companies, associ- 
ations and officers, the buyers’ guide of machinery, statistics of industry, etc. 


There is no waste circulation in this group.. Each publication goes directly to selected men 
interested in every appurtenance of their several lines. 


Readers are men in business—actively in the producing end of their respective fields— 
not bystanders; they are the unprejudiced practical executives, alert to investigate any 
suggested improvement and to try your products if you show them why they should. 


100% net—circulation restricted, first, to-the field you want to reach; second, to the right 
man in the field—that’s what you get when you invest in “I T P” Service. : 


INTERNATIONAL TRADE PRESS, 542-55 Monadnock Block, CHICAGO 





‘ é 3 ‘ ° © @ . . *-¢ 
; . s é-3 - ‘> ‘ . s¢ ‘ . ’ 












































ELECTRICAL REVIEW ; 11 


December 31, 1921. 








UTLER-HAMMER 






























Simplify Your 
_ Manufacturing Problems 


Making parts or whole articles of C-H Cold Molded 
Material relieves you of many of your production prob- 
lems. 


A few samples of C-H Molded products are shown 
on this page,—the stage plug being an example of a com- 
plete article. Here the contact posts, metal inserts, rat- 
ings, teeth for gripping the flexible cord, and grooves, 
are all turned out in practically one operation. Cold mold- 
ing from dies insure exact uniformity of product. 


Three Plants—you are 
insured against delays 


The Molded Products Department of The Cutler- 
Hammer Mfg. Company operates two plants ;—one in 
Milwaukee; one in New York; with an associated plant 
in Toronto, Canada. 


If one plant cannot supply you, one or both of the 
others can be put to work producing your article. In 
fact on big runs, we recommend the splitting up of the 
production as an insurance measure. 


Let us explain to you how the cold molding art 
has been changing, how the scope of C-H Cold 
Molded Products will allow you to replace other 
compositions and materials to your advantage. 
Different kinds are made, suitable for various 
purposes. Send us parts, or drawings and we 
will give you complete information. 


THE CUTLER-HAMMER MFG. CO., 
Milwaukee, Chicago, New York. 





MOLDED PRODUCTS 
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General 


ELECTRICAL 





REVIEW 


The increasing use of electric motors tn industry and home 
ts-a-broad field for the inventor’s genius and the machine 
manufacturer’s workshop 





Even a screw driver may be motor driven 


HAH year brings to light 
“new fangled” ; machines 
which do the work of several 
hands or perhaps of larger, more 
cumbersome machines—and the 
basis of such development is the 
fractional horsepower motor. 


The growing preference for 
G-E motors for use in a wide 
variety of small machines is 
based upon three points which 
every manufacturer and dealer 
recognize: the world-wide 
reputation of the General 
Electric Company for building 
high grade electric motors of all 
sizes—the ability of G-E en- 





gineers to build into a device the 
motor which will do the work 
most satisfactorily— and the fact 
that the public will accept with- 
out question the G-E trade mark 
as a sign of guaranteed motor 
performance. 


Designers and puiiders of 
small tools and machines will 
find G-E engineers ready and 
willing to co-operate in the 
application of motors to new 
uses, even through it may 
involve building a special motor 
or redesigning the machine 
to accommodate the proper 
motor. 


Electric 
Saag Company sieae .. 
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Reliability in a product is dependent directly rae the 
organization behind it—resources, facilities and the full- 
ness of experience 





The Foundation of a Transformer 


HOSE elements which have made Type H Distribution 
Transformers “The Standard of Quality” are not visible 
in a glance at the equipment. 


‘To find these features in a transformer it is necessary to look 
beyond to its very foundation: 


Two huge factories using latest machinery and specialized methods 
devoted almost exclusively to transformer manufacture. 


Research Laboratories and field engineers constantly studying the 
power distribution problem—striving. to improve and berter apply 
G-E products and to keep them always first in quality. 


These facilities and resources, of the General Electric Company 
enriched by. a third of a century’s experience in the develop- 
ment and manufacture of transformers are ever ready for 
service in solving your problems. All principal cities have 
G-E offices. 


General@Electric 


Sage COMpany Hise * 
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TIREX 


(ALL RUBBER) 


PORTABLE CORD 


A large proportion of portable tool | 
troubles are cord failures. - TIREX 





wears longer than other cords and 
keeps the tools in operation. It al- 
ways comes back from one job ready | 
for the next and stays in service, with- 
out repairs, more than four times as 
long as fibrous covered cords. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 9 | 
CHICAGO ~—- SAN FRANCISCO 











INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 
and Cables 2 


IF IT'S FP AR ANITE IT’S RIGHT 


‘‘For thirty years the standard’’ 





Underground, Aerial, Submarine 
and Inside use 


Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 
Factory and General Offices: 


JONESBORO, IND. 


Branch: 210 S. I 
Chicago _— » 21 Desplaines Street, 


Eastern Representative: The T! omas & Betts Co., 
63 Vesey NEW YORK 
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Sustaining that reputation through more than 
19 years of service. Saves time and money on 
every job. 


LECTRODUCT” 


is made from easy bending Spellerized Mild 
Steel Tube, Enameled inside and out with spe- 
cially prepared Black Enamel, making it abso- 
lutely weatherproof. Clean threads. 





Ten-foot lengths, threaded on both ends, 
coupling on one end. 


ge, American Circular Loom Co. 


2 90 West St., New York J. 
8 Boston Los Angeles Seattle 
Chicago San Francisco Toronto 













the Transmission and Distri- 
bution of electrical energy and 
for both Line and Station Service. 





[Tens for every need in 





Pin Type Insulators 
Suspension Insulators 
Link-Type Insulators 
Ceiling Insulators 

Line Wire Protectors 
Wall and Floor Outlets 
Tubes and Bushings 
Wiring Knobs and Cleats 
Porcelain Specialties 
Cable Clamps 

Strain Yokes 

Cross-Arm Connections 
Insulator Pins 

Brackets and Supports 
Metal Cross-Arms 



























And that’s a brief summary of 
the line of THOMAS QUALITY 
products. 






We are entering upon our 48th 
year as manufacturers of depend- 
able porcelain materials. 






rei 


fe Sy 
Ses Lee 44 






The R. Thomas & Sons Co. & 
East Liverpool, Ohio ; 
New York Boston Chicago | 


London 
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Strong tapes 
that stay sticky 


“WIREMAN can go the limit on 

a fussy splice, but when it’s all 

done, no splice is better than the tape 
it’s wrapped with. 

And with the best tape so reason- 
able in price, no wonder there’s a con- 
stantly growing demand for Johns- 
Manville guaranteed Tapes and Splic- 
ing Compounds. 

Outdoors or inside; on the splice or 


in the tool kit, Johns-Manville Tapes | 


and Splicing Compounds stay strong 
and sticky and retain their high in- 
sulating efficiency. 

Johns-Manville Friction Tapes and 
Splicing Compounds are carried in 
stock by all Johns- Manville Dis- 
tributors. 


JOHNS-MANVILLE, Inc. 
Madison Ave., at 41st St., New York City 
Branches in 60 Large Cities 


For Canada: 
CANADIAN JOHNS-MANVILLE CO., Ltd., Toronto 
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afety Ribbon 


Read the list of Distributors 


who carry Johns-Manville 
| Electrical Materials in stock. 











Distributors 


Alabama 
Moore-Handley Hardware Co., Birmingham 
California 
Listenwalter & Gough Co., Los Angeles 
Gilson Hlectric Supply Co., Oakland : 
Alexander & Lavenson Electric Supply Co., 
San Francisco 
Colorado 
Mine & Smelter Supply Co., Denver 


Connecticut 
Electric Supply & Equipment Co., Hartford 
Hessel-Hoppen, Inc., New Haven 
New England Engineering Co., Waterbury 
Delaware 
Garrett-Miller & Company, 
: Georgia : 
Southern Electric Supply Co., Atlanta 
Illinois 
Monarch Electric & Wire Co., Chicago 
Indiana 


Boetticher & Kellog Co., Evansville 
National Mill Supply Co., Fort Wayne 


Wilmington 








Varney Electric Supply Co., Indianapolis 
Iowa 
Republic Electric Co., Davenport 


Iowa Electrical Supply Co., Des Moines 
Kansas 
Union Elec. Company, Abilene 
Louisiana 
Gulf States Electric Co., Inc., New Orleans 
Massachusetts 


Buckminster, Geo. H., Co., Boston 
Wahn, Geo. H., Co., Boston 


Michigan. 
Blectrical Warehouse. Inc., Detroit 








Linings, Fire 
Prevention 
Products 






Minnesota. 
Andrae, Julius, & Sons Co., Duluth 
Sterling Electric Co., Minneapolis 


Missouri 
Funston Electric Co., Kansas City 
Commercial Electrical Supply Co., St. Louis 







Montana 
Montana Electric Co., Butte 
Montana Electric Co., Great Falls 


New Jersey 
Newark Electrical Supply Co., Newark 


New York 
Blectric Supply & Equipment Co., Albany 
McCarthy Bros. & Ford, Buffalo 
Manhattan Electric Supply Co., Inc., N.Y.C. 
Royal Eastern Electrical Supply Co., N.Y.OC. 
Utica Electrical Appliance Co., Utica 


Ohio 
Post Glover Electric Co., Cincinnati 
The Erner Electric Co., Cleveland 
F. Bissell Company, Toledo 


Oregon 
North Coast Electric Co., Portland 


Pennsylvania 
Star Electric Co., Erie 
Woodring & Co., Jere. Hazelton 
Novelty Electric Co., Philadelphia 
Franklin Electric Co., Philadelphia 
Iron City Electric Co., Pittsburgh 
Electric Supply & Equipment Co., Reading 
Electric Supply & Equipment Co., Scranton 


South Carolina 
Perry-Mann Electric Co., Inc., Columbia 
Tennessee. 
Electric Supply Co., Memphis 


Texas. 
Electric paemeace Co., Dallas 
Mine and Smelter Supply Co., El Paso 


Utah 


Mine & Smelter Supply Co., Salt Lake City 
Virginia 
Woodhouse Electric Co., Inc., Norfolk 
Washington 


North Coast Electric Co., Seattle 
The Washington Electric Supply Co., 
Spokane 


West Virginia 


Fairmont Supply Co., Fairmont 
Wisconsin 
Andrae, Julius, & Sons, Milwaukee 
B. C., Canada 


Horsman, E. B., & Sons, Vancouver 
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THE AMERICAN APPRAISAL 
COMPANY 


4 quarter century of service. 





, TERRELL CROFT 
| ENGINEERING COMPANY 
UNIVERSITY CITY. 8ST. LOUIS 
Studies, Reports, 


Plans, Specifica- 
tions, Purchasing and “advice for 
Steam and Electric Plants, Power 








r 





G. A. JOHNSTONE 
MOTORS AND GENBRATORS 
DESIGNS 
APPLIGATIONS 














Electric Power Installation and Distribution 
Industrial Electrical Development 

Storage Battery Engineering 
Lavestigations—Examinations—Reports. 
Designs and Specifications 


The Anthony Building MUNCIE, INDIANA 








THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 


Electrical—Civil—Mecha nica! 


105 8. La Balle St. CHIOAGO 








WILLIAM A. BAEHR 


ORGANIZATION 


ENGINEERS 
SPECIALIZING IN PUBLIO UTILITIES. 


Management, Operation, Construction, Plans, 
Reports. Valuation, Rates, Public Relations, 
Accounting, Purchasing. 


Transmission, Lightning Protection of Struo- 
_ tures, and Lighting Systems. 17 8. Des Plaines Street CHICAGO 
MILWAUKEE—OHICAGO—NEW YORK 
ELECTRICAL TESTING 
LABORATORIES ee 
APPRAISALS Electrical and Mechanical Laboratories 
FINANCIAL REPORTS Supplics, "Materials of Ootatruntion,  Ooa, — 
RATE INVESTIGATIONS ati 
80th St. and East End Ave., NEW YORK 8 South Dearborn Street Chicago 
HARVEY MITCHELL ANTHONY ; 
CONSULTING ELECTRICAL ENGINEER PATENTS PATENTS | | LAMAR LYNDON 





Save money and time by sending 
your matters to me. 


TRADEMARES, DESIGNS. 
COPYRIGHTS. 


E. 8. DUVALL 
Loan and Trust Building 
Washington, D. C. 


CONSULTING ELEOCTRIOAL ENGINEER 


Long Distance Power Transmissios 
end Alternating Current Prob- 
lems a Specialty 


18 Park Row NEW YORE 








J. ©. Henriques, 8. H. Bunnell, 

M. A, Stone, Jr. R. G. Macy. 

ENGINEERING & APPRAISAL 
Co., INC 


DESIGN AND CONSTRUCTION APPRAISALS 
EXAMINATIONS AND REPORTS 








DWIGHT P. ROBINSON @& 
COMPANY 
Incorporated 


With which is consolidated 
Westinghouse, Church, Kerr & Oo., Ine. 


Design and Oonstruction of 
Power Developments, Hlectric Railway Work. 
Industrial Plants 


125 East 46th Street, NEW YORE 


Youngstown, Dallas, Los Angeles 
Montreal] 


Chicago, 








Peoples Gas Building CHICAGO 108 Park Ave., New York. 
FRANK F. FOWLE & CO. 
BYLLESBY 
ENGINEERING & MANAGEMENT vibes iba seas 
CORPORATION ENGINEERS 
Monadnock Building CHICAGO 
906 S. La Salle Street 
CHICAGO ILLINOIS TESTING LABORATORIES 
ELECTRICAL METER-INSTRUMENT 
ENGINEERS 
.& | Designs, Tests, Inspection and Repaura 
ecial Instruments Designed and Built for 
NEW YORE TACOMA Electrical Measurements. 


430 S. Green St. CHICAGO 


STONE & WEBSTER 


Incorporated. 
EXAMINATIONS REPORTS VALUATIONS 
ON 
INDUSTRIAL AND PUBLIC SERVICE 
PROPERTIES 
New York Boston Chicago 











HUGH L. COOPER & COMPANY 
GENERAL HYDRAULIC ENGINEERING 


Including the Design, Financing Construction 
and Management of Hydro-Electrio 
Power Plants. 


NEW YORK 


101 Park Avenue 








Your message in this space 
will be seen by thousands of 
readers. 








This directory is consulted by 
financiers and others needing 
the services of an engineer. 
Your card in this space would 
place you in direct touch with 
them. It offers an opportunity 
to effectively and economically 
acquaint them with your quali- 
fications. 
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ASHLEY P. PECK 


CONSULTING ENGINEER 


Electrical—Civil—Mechanica] 
Room 805 Room 1736 
122 8, Michigan Blvd. 15 Park Row, 
CHICAGO NEW YORK 


eee ag gal LABORATORIES 


Incorporated 190: W. H. Merrill, President 
Satablished. and maintained ‘by the 
National Board of Fire Underwriters 
For service—not profit 

8 on Devices, Systems and Materials 

a bearing upon Fire Hazards or Acci- 

vention. Principal Office and Testing 

Station, 207 E. Ohio 8t., Binns. New York 


Station, 25 City Hall Place. 
Branch Offices throughout U. 8S. and Canada. 








PATENTS, TRADEMARKS AND 
COPYRIGHTS 


Send your business direct to Washington 
Saves time and insures better service. 





Personal Attention Guaranteed. 





80 Years’ Active Practice. 





Write for Terms—Book Free 





E. G. SIGGERS, Patent Lawyer 
Suite 20-25, National Union Building, 


DR. WILLIAM TSCHUDY 


CONSULTING ELECHRICAL ENGINEER 


142 Saratoga Ave. YONKERS, N. Y. 


{ndustrial Plants, 


Electric Railroads, 


43 Exchange Place 











THE J. G. WHITE 
ENGINEERING CORPORATION 


ENGINEERS-CONSTRUOTORS 


Buildings, Steam Power 
Plants, Water Powers, Gas Plants, Steam and 
Transmission Systems. 


New York 








CARLETON W. TUPPER, M. E. 


POWER AND HEATING PLANT ENGINEER 


Designing, Installation and 
Opsrating Work «a Specialty 


653 Monadnock Block 


}. G. WRAY & CO. 


ENGINEERS 


J. @. Wray, 








WASHINGTON, D. O. 638 W. Jackson Blvd. CHICAGO 
UTILITIES AND INDUSTRIAL PROPERTIES 
Reports Designs Appraisals 
WOODMANSEE-DAVIDSON - sesiage 
C. H. SHEPHERD ENGINEERING CO., INC. Organization 


CONSULTING ENGINEER, STREET LIGHT- 
ING EXPERT 
440 Monadnock Block 
OHICAGO 


Telephones: Harrison 2528-5196 
Rogers Park 38744 





784 Contl. & Comml. Bank Bidg. 
CHICAGO, ILL. 


Financia] Investigations 








Fellow A.I.E.E. Oyrus @. Hill 


1217 First National Bank Building, 


Construction 
Plans 
Estimates 
Management 


Chicago 








C. A. TUPPER 
CONSULTING ENGINEER 


68 West Jackson Boulevard 


CHICAGO 











WOLF, SEXTON, HARPER & TRUEAX 
ENGINEERS AND ARCHITEOTS 


A. M WOLF, Civil and Structural Engineer 
L. M. HARPER, Mechanical Engineer 


7 WEST MADISON STREET, 


F. A. SEXTON, Architect 


0. P. TRUEAX, Bilectrical Engineer 


CHICAGO 


Telephone Randolph 1835 











Right into the Office 


The Engineer Cards on these pages if separated or 
placed on various pages of this journal would not be 
of as much value as they are now—here grouped for 
easy reference where their name and service an- 
nounces to the busy executive at a glance what he 
most desires to know when in need of professional 


services. 


Here is the great central market, as it were, nation- 
ally known, from which the man who wishes to pro- 
cure services of reputable engineers can rely on get- | 
ting just exactly what he wants without any lost time 

be assured of recognized ability. 


Mail the Coupon Now! 


for you the good- 


The rates are reasonably low considering the service 
rendered. Ask us for information today; gladly given. 


“* Cipentund Mat. 


Gentlemen: 


If you are offering a professional service, avail your- 
self of this Directory and keep your name and ad- 
dress here for instant reference. 
tions in the oldest electrical weekly in America a 
reputation will be quickly established that will gain 


will of the industry. 


Electrical Review, Directory Department, 


| Monadnock Bldg., Chicago. 
Please send us rates and other infor- 


| - mation about your Directory of Engineers. 


Ce meee eee REE HEE HEHEHE EEE ETE SHES EEE HE SHES ESE H ESE ES SHORES 


PERO SESS HEETHEHAEEHOSCECHEESCESKRES CSO SCHSCEE CEH ERO OS OC HECsEe 


With regular inser- 
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POSITIONS WANTED, HELP WANTED, FOR SALE AND MISCELLANEOUS. 


Advertisements inserted under these headings at the 
rate of 3c a word, minimum charge 50c for each for address. 


a payable in advance. 


or paragraphed aires charged 


ter at 0c 0 


If replies are in care of this office allow five words 


Forms close Wednesday preceding date of pwbii- 


cation. 


Write for rates on display advertisements. 





— 








POSITIONS WANTED 











THOROUGHLY —— AND 
practical electrician who ae yao all 
kinds of wiring, repairing and installin, 
electrical apparatus, as well as gen 
Shop. work, railway line work, signal re- 
g, crane repairing, etc., inclu 
positions as: foreman, would like g 
permanent connection. Address 
Vern Gillock, 120 Mill St., Gerncpetia. Pa. 


SITUATION WANTED—YOUNG- AC- 

countant familiar with details of book- 
keeping, auditing, preparation of tax 
schedules, etc., wishes to leave his pres- 
ent position in New York City for one in 
a_smaller place where he will have an 
opportunity to become more directly as- 
sociated in the management of the busi- 
ness and ‘work into a good executive 





position. Possesses good health, energy . 


and ambition and will render loyal, 
painstaking service.. If you want a man 
of these qualifications who will put his 
heart intc your work and do his best 
ito make good, address, C. .A. B., 817 
Syms St., West Hoboken, N. J. 





HELP WANTED 








WANTED — METER MEN — WHO ARE 

trained to fill responsible positions. 
Our course in Meter Engineering pre- 
pares you. Demand exceeds supply. Em - 
ployment service free. Write for ‘“Spe- 
cial Offer’’ today. Fort Wayne Corre- 
S—- School, Dept. C., Fort Wayne. 
ndiana. 


WANTED—A TECHNICALLY EDU- 

cated electrical engineer, who is thor- 
oughly experienced in selling hot and 
cold moulded electrical insulations. State 
age, experience and salary expected. 
Address The Telendurum Company, 
Ambler, Pa. ; 


WANTED—BY YOUNG MAN, AMERI- 

can, job as fireman with light plant. 
Experienced. Address. Noble B. Culp, 
New Paris, Ind. 











FOR SALE 








FOR SALE—WELL ESTABLISHED 
electrical business in town of 20,000 
S—- Address Box 564, Amarillo, 
‘exas. 


REPAIRS 


shop. Try us and be convineed ef 
the quality of our workmanship. 


OLSON-BOETTGER ELEC. 
MFG. CO. 


St. Paul, Minn. 


ee ee ee es 


———t 
2650 VOLT-D. C. GENERATORS. 
Kw. Speed 
1 25 Milwaukee, to Erie-Ball steam 
WIG, SCs xcs aeciconcess teaee. 
) 3 Westinghouse, to Buffalo steam 
{ eel oe eee 
ee ee Se a a eae 
1 45. Westinghouse, 
4 50 Northern 
1 





150 (General Elec. Ourtis Turbine. 
Would YOU buy a SECOND - 
CTRIC MOTOR at ANY price a a 
you KNEW it to be as good as new? 
Wire us your inquiries. © 
Ss d-hand 
RY we SS 
ELECtRIce® fossanect 


CHICAGO, ILLINOIS In business since 1893. 
16th and Lincoln Streets Chicago, Ill. 








d 











ginnin; 


An Introduction to Technical Electricity 


By S. G. STARLING, B.Sc.A.R.C.Sc. 
Illustrated, Cloth, 12 mo. Price $1.40. 


A book for boys which seeks to 
_— br noted wr potereet ong eee 

cit practical experimen ~ 
ud with the ordinary dry cell, it 
procee to simple experiments, pre- 
Sieaky ‘described, from which the ex- 
perimenter secures an acquaintance 
with important electrical phenomena. 
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This Space 
Will Sell 
Your 
New and Used 
E quipment 


A GOOD POSITION 


may be awaiting you, if 

you will but advertise 

your qualifications. 
Better positions are con- 
stantly being obtained 
thru small advertisements 
in the “Positions Wanted” 
column of the ELECTRICAL 
REVIEW. Start one work- 
ing for you. 


25 words for 75 cents 














FOR SALE—WELL ESTABLISHED 

electrical contracting and retail busi- 
ness in a live town of over 10,000. Ad- 
dress Electrical Review, Box 3494, 
Monadnock Bldg., Chicago. 





SALES EXECUTIVE 


A Public Utility Company oper- 
ating in a large territory near New 
York is seeking the _ services 
Executive who can 

qualify as a Rate Analyst in the 
field of Gas and Electric rates 
and combine the Executive ability 
necessary to direct a Sales Organ- 
ization. College graduate  pre- 
ferred. Position warrants large 
salary and offers an exceptional 
opportunity for extra compensa- 
tion based on future growth. 
‘ Communications are wanted only 
from men who are clearly qualified 
by character and ability 


Address ELECTRICAL REVIEW, 
Box 3498, Monadnock Bidg., 
CHICAGO. 





MR. CONTRACTOR : 


Here’s a 

weekly exchange 
where you can 
communicate quickly 
with 

competent— 
wide-awake and 
industrious men. 

Use it and 

watch the results. 


FONNQNQQQOUUUOGANOQQQQQUUUUUUUUGUOUUUUHUUITE 





BOUSTEAD 


ELEC. & MFG. CO. 


New and Used 
Electrical Machinery, 
Switchboards, 


Armature and Transformer 


Winding, Repairing 


16-18 E. Hennepin Ave. 
MINNEAPOLIS, MINN. 
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Big Profits in Medical Electricity 


The next four months are the best in the year for the sale of Electro- 
Medical appliances. January, February and March are ideal months for the 
sale of Branston Violet Ray High Frequency Generators when the sale of 
Vacuum Cleaners, Washing Machines, etc., drop off. Arrange a special cam- 
paign during these months. Big Profits, Satisfied Customers, Increased Sales 
will result. We show you how and co-operate with you. 


WRITE TODAY for our special dealers’ 
proposition and “‘Sales Helps’’ catalogue 


MANUFACTURED BY 


CHAS. A. BRANSTON CO. Buffalo, N. Y. ‘s2Fs22 


JUNIOR 


MODEL “A” 
S17 Zso 


OTHER MODELS 
$27.50 to $100.00 








Canadian Factory 











Ready to Save 
You Money 





A Practical Book for Practical Use. 


Hand Book for 
Electrical Engineers 


Complete, Accurate, Concise, covering all phases 
of the electrical field, information that Electrical 
Engineers cannot afford to be without. 


Compiled by a staff of selected and experienced 


specialists. 
Learn from their experience. 
Take advantage of then knowledge. 


Modern ideas told in a_ straightforward, clear 
manner, with diagrams, formulas and modern 
~ methods. 


Bound in Pliable ¥dnther, nearly 2000 pages. 


Price $7.00, Postpaid 
Electrical, Review Publishing Co. | 


542 Monadnock Block, Chicago ~~ - 


bara Bt NATE. Med Beitee 7 


ELIMINATE 
DOUBT 








ElectricalEngineers 
Pocket Book 


By Horatio A. Foster, 


Fellow A. |. E. E.; Mem. A. S. M. E., and 
Consulting Engineer. 


Will do it. 


Fifteen hundred and ninety-nine pages of 
information that will put you on a better 
basis, do away with the ger of costly 
mistakes, put the matters of which you are 
in doubt right in your hands in the most 
easily found, concise form possible. 


Complete index and tabs throughout the 
volume, which is compact and handy. 


Bound in flexible leather, neat and at- 
tractive. Illustrated with innumerable pic- 
tures and diagrams. 


Send your order to 4 


Electrical Review Publishing Go. 
‘$42 Monadnock Block, Chicago. 























j 
| 
‘ 
B, 
¥ 
j 
4 
} 
id 




























ELECTRICAL REVIEW 


















We invite correspondence from 


Investment Bankers 


desiring to obtain security issues 
of Power and Light Companies 
of sound financial condition 
and established earning power. 


Electric Bond and Share Company 
(Paid-up Capital and Surpius, $27,000,000) 
71 Broadway New York 
























PLATINUM- IRIDIUM 
CONTACTS WELDED ON 
SCREWS-RIVETS 
WIRE AND CONTACTS FOR 
WIRELESS APPARATUS 
Scrap WIRE AND SHEET 
Purchased FOR ALL PURPOSES 































YW AMERICAN PLATINUM WORKS, NEWARK.N.J. 





ODERNIZED JNSULATOR 
Time is the Test 


The Ohio Brass Company 
MANSFIELD, OHIO 





FIGHTS “DUSTRUCTION’’ 






$ es tt i peel ea 
‘Dust is an enemy to machinery, 
wer, and human efficiency. Fight 
dustruction” with a 


CADILLAC Portable 
Electric Blower 
Blows dust from motors, generators, 
Switchboards, and ‘other delicate 


machinery. Write for circular giv- 
ing prices, etc. 


CLEMENTS- rnenenakaaite CHICAGO 
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Classified Index to Advertisers 











ADAPTERS, Lamp. 
General Electric Co. 


ADJUSTERS, Cord and 
Lam 


Pp. 
Thompson Dlectric Co. 
McGill Mfg. Co. 


AIR COMPRESSORS, 


Motor Driven. 
Allis-Chalmers Mfg. Co. 
Hmerson Dlectric Mfg. Co 
General BDlectric Oo. 


ALTERNATORS. 
Allis-Chalmers Mfg. Co 
Crocker-Wheeler Co. 

General Eleetric Co. 
Kerr Turbine Company. 
Westinghouse Hlec. & Mfg. Oo 


ANCHORS, Guy. 
General Blectric Co. 
Klein & Sons, Mathias 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 


APPLIANCES. 
Cigar Lighters. 


Duralectric Corporation. 
Western Electric Co. 
Westingheuse Elec. & Mfg. Co. 


Cleaners, Vacuum. 
Apex Electrical Dist. Oo 
Clements Mfg. Co. 

Geir Company, P. A 
Sturtevant Company, B. F. 
Western Electric Co. 


Egg Beaters. 
Kollins Kitchen Kraft. 


Flat Irons. 

Central Electrie Co 

Lucas Company, A. G. 
Northern Electric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


Heaters, Water. 

Aetna Electric Appliance Co 
Aqua Electric Heater Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Western Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


Hot Plates, Grills. 


Lucas Company, A. G. 
Tucker Mfg. Company. 


Ironers, Clothes. 
Apex Elect. Dist. Co 


‘Trons, Curling. 
Northern Electric Company. 


Ovens, Ranges. 


Central Electric Co. 
Standard Electric Stove Co. 
Westinghouse Elec. & Mfg. Co. 


Toasters. 
Blectro-Weld Co. 
Russell Electric Oo. 


Vibrators. 
Geir Company, P. A. 
Western Blectric Co. 


Violet Ray. 
General Blectric Co. 


Washers, Clothes. 
Co. 


Clements Mfg. Co. 

Geir Company, P. A. 
Sunny Line Appliances, Inc. 
Western Electric Co. 


Washers, Dish. 
Western Electric Co. 


ARMATURES. 
Chatta: Srmatere Works. 
General Bilectric Oo. 
ASBESTOS, Clothing, 


Gloves, Etc. 
Johns-Manville, Inc. 


ATTACHMENT PLUGS. 





eo ome 
| cer 


AUTOMOBILE LIGHT. 
ING SYSTEMS. 
Westinghouse Elec. & Mfg Oo 
BANDS, PIPE. 


American Bridge Co. 


BATTERIES, Dry. 


American Ever Ready Works 
Western Blectric Co. 


Medical. 
Ostrander & Co., W. k 


Storage. 


Electric Storuge Battery Co 
Western Electric Co. 


BATTERY CHARGING 
APPARATUS. 


Crocker-Wheeler Co. 
Cuvler-Hammer Mfg. Co. 
General Electric Co. 
Wesche Electric Co., B. A. 


BATTERY CONNECT. 
ORS 


Belden Mfg. Co. 


BELTS, Linemen’s, Safety. 
Bubrke Co., R. H. 


BELLS, Electric. 


Ostrander & Co., W. R. 
Southern Electric Oo. 
Western Electric Co. 


BENCH DRAWERS, Steel 
Lupton Sons Company, David 


BENCH LEGS, Steel 
Lupton’s Sons Company. David 


— Conduit and 
Pi 
Steel ity Blectric Oo. 
Thomas Betts Co. 
Western Siete Co, 


BINDING POSTS. 
Western Dlectric Ce. 


BLOWERS AND ExX- 

HAUSTERS. 

American Blower Co. 

Clark Dust Collecting Co. 

Emerson Electric Mfg. Ov 

General Electric Co. 

Ilg Electric Ventilating Co. 

Kerr Turbine Company. 

Sturtevant Company, B. Cad 

Westinghouse Elec. & Mfg. 


Blowers, Hand ‘sniliae: | 
Clements Mfg. Co. 
Crocker-Wheeler Co. 

Emerson Electric Mfg. Oo. 


Soot. 
Diamond Power Specialty Co. 
BLUEPRINTING, ELEC. 
TRIC 


Cooper-Hewitt Blectrie Co 
General Biectric Co. 


BOILERS, Steam. 
Babcock & Wilcox Co. 


BOLTS, Expansion. 
Steel City Electric Oo. 


BONDS, SHARES AND 


SECURITIES. 
Blectric Bond & Share Co. 


BOOSTERS. 
Allis-Ohalmers 4 Co. 
Crocker- Wheeler 

General Electric Co. 
Eswer Blectric Oo., B posine Oe. 
Wastlagheene Blee. ‘a hate’ Oo. 


BOXES, Conduit. 
Adapti Co. 

























December 31, 1921. 


ELECTRICAL REVIEW 








BOXES, 
Junction and Outlet. 


Fp an Blectric Mfg. fae 
Brady Blectric Mfg. 

Chicago Fuse Mfg. Ce. 

Cutter Wks., George. 

General Electric Co, 
Johns-Marville, Inc. 

Nerthern Industrial Chemical Oo. 
Standard Underground Cable Oo. 
Steel City rary Co. 

Western Wiectri 

Westinghouse Ble. < Mfg. Oo. 
Meter and Service. 


General Electric Co. 
Johns-Manville, Inc. 
Wadsworth Elec. Mfg. Oo. 
Westinghouse Elec. & Mfg. Oo. 


BRACKETS, ARMS AND 
PINS (Iron) 


Benjamin Blectric Oo. 
Brady agi ite bo. 
Catter Wks., 

Blectrical ar eek 
Nat’! Metal olding 
Western Electric Oo. 


BRACKETS, Lamp. 


General BDlectric Co. 
McPhilben Lighting Fixture Oo. 


BRACKETS, Telephone. 
Western Blectri¢c Oo. 


BRAKES, we pe 


Cutler-Hammer Mfg. 

Blectric Controller % Miz. 
General Electric 

Western Electric " 
Westinghouse Blec. & Mfg. Oo. 


BRASS BAR—Rod, Sheet 
& Tube. 
American Brass Co. 
American Copper Products Corp. 
BRIDGES, Railroad and 
Highway. 
American Bridge Oo. 


BRIDGES AND TOW- 
ERS, Coal Handling. 
American Bridge Co. 
Blaw-Knox Company. 
BRONZE PRODUCTS. 
American Oopper Products Corp. 


BRUSHES, Carbon and 
Graphite. 
General Blectric Oo. 


Western Electric Co 
Westinghouse Elec. 


Metallic. 


Cutler-Hammer Mfg. Oo. 
General Blectric Co. 
Western Electric Oo 
Westinghouse Blec. 


BUCKETS. 
Clamshell 
Blaw-Knox Co. 
Dredge. 
American Bridge Oo. 


BUILDINGS, Steel. 


American 7a Oo. 
Blaw-Knox Co. 


BURGLAR ALARMS. 
Ostrander & Oo., W. BR. 


BUS BAR, Copper 
American Brass Oo. 
American Oopper Products Corp. 


BUS BAR SUPPORTS. 


“ne Oo. 


& Mfg. Co. 


& Mfg. Oo. 


BUSHINGS AND LOCK. 


NUTS (For C Conduit). 
some ¢ ome, 


ia Metal aa Go, 


: » Bos: 
era ae # tte 


Malleable Iron. 


The Adapti Co. 


Porcelain. 
The Adapti Co 


Thomas Sons Co., RB. 


BUSHINGS, Porcelain 
Clamping. 
General Blectric Oo. 
Ohio Brass Oo. 
Thomas & Sons Co., R 
Socket. 


Garfield Mfg. Oo. 
Hubbell, Inc., Harvey. 
Western Blectric Co. 


BUZZERS, Mine 
Office. 


Benjamin BDlectric Mts. Oo. 
Ostrander & Co., W. R 


CABLE (See Wire & 
Cable). 


CABLE BELLS. 
Electrical Engrs. Equipment ‘t's 
General Bilectric Co. 
Hangers. 


General Blectric Co 
Standard Underg 
Western Blectric 


CABLE LUGS, Front and 
Rear Connections. 
D. & W. Fuse Works of G. B. te 


CABLE RACKS. 
Blectrical Bngrs. uipment ¢ 
General Blectric oo : 4 
Standard Woatenseene Cable (ec 
Terminals. 
General Electric Oo, 
Standard Unde and Oable Ce 
Western Elect 
Westinghouse Blec. & Mfg. €e 
Testers. 


oller-Smith Oo. 
tandard Underground Oable Ce. 


CALIBRATORS, Meter. 
General Electric Oo., Ft. Wayne 


ept. 
Roller-Smith Oo, 


CARBONS, Arc Light. 
General Blectric Co. 
Western Hlectric Co. 
Westinghous~ Elec. & Mfg. ec. 
CARS, Derrick 


American Bridge Oo. 


CHANDELIERS. 


Beardslee Chandelier Mfg. Ce. 
General BHlectric Go. 
Williamson & Oo., B 


CHAINS, Silent Drive. 
Chain Co 


and 


und Oable fe 


CHANGERS, Inc. Lamps. 
McGill Mfg. Co. 


CIRCUIT BREAKERS. 
Condit Bilectrical Mfg. Oe. 


Outler-Hammer Mfg. Oo. 
Blectrical Controller & Mfg. Ce 


Westinghouse Hes Mfg. Oe. 
CLAMPS, Cable Support- 
me. 8 pests. Equipment Oe. 

ectrose Co, 
General Blectic Co. 
City Blectric Oe 
Thomas 


Sons Co., BR 
Western Bilectric Co. 


American Steel & Wire Ce. 
Blectric Oa. 
Western Blectric Co. 


Insulator. 
—— it Oe. 
tis City Mlectric Oo. 


Westinghouse Wi & Mfg. Ge. 





| 























ae 


Bates Poles Outlive the Bond 
Issues that Buy Them 


Ordinary paint brush maintenance is all that 
is needed to keep a Bates Pole at safe 
strength throughout an active life of at 
least fifty years. 





Because : 
There are no interior surfaces to rust 
ceaselessly. 

Painting will reach every rustable sur- 
face on a Bates Pole. 

Rust is the only enemy above the2 
ground. 

Below the ground concrete protects 
completely against earth moisture and 
frost, and rust is prevented entirely. 
Bates Poles do not rotate and pull out 
of line easily because the interlocking 
mass of steel and concrete is a scientific 
foundation as well as complete rust 
protection. 





Send for our 128-page, 1921 Engineering Trea- 
tise on One Piece Poles and structures; it con- 
tains new engineering data on pole line con- 
struction as well as all previous authentic. data. 

This treatise will be sent free to any engineer, 
student, or user or prospective user of Poles. . 


co E §- 208 Se. LaSalle St 
[jjates Iixpanded-jteel 


russ (6. CHICAGO, TL. 
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"GARFIELD INSULATION 





foe 
(GUMMON, 


ce 
GARFIELD 


GARFIELD, 





GUMMON 
cold molded product. 


We have made it since 1908. 
Our experience is yours. 


is the original 


MFG. CO. 


NEW JERSEY 








Sy 


ai 


LECTRICAL INSTRUMENTS — TEST SETS — 
TEMPERATURE pnts costes 








MOLDED INSULATION 


Hie Machine Moulding of Small Parts 
: a Speciaity 
Prompt Deliveries 
Send us your blueprints 
NORTHERN ge 
CHEMICAL COM 
11 Elkin Street, South tele Mass. 





mieten: > uated 
ROXITE 




















JRO) 


THE ORIGINAL 
RENEWABLE FUSE 


For Electric Light and Power 
A. F. DAUM, Sole Manufacturer 


Pittsburgh, Pa. 








BUSS FUSES | 


US TNS) 


Back Cover. 


APPROVED IN ALL TYPES AND SIZES | 


See the BUSS annour 
ment on the December 3rd 


: a aa MFG. CO., St. Louls, M 


For Electric Indicating and Recording 3 


Gauges, 
Manufacturers ef 


Steam Gauges, etc. 


Largest 


HAIR SPRINGS 
in the United States. Electrica] In- 
strument Hair Springs are made from 
our Special Bronze-Alloy. ~—. 








Pipe. 


ne 


se Bec = “Mts. Oo 
Wire. 


Steel City Blectric Oo 


CLEATS, Fibre. 
General Blectric Co. 


Western Electric Co. 
National Metal Molding Co 
Insulating. 

Garfield Mtg. Co 


“Co. 
house Blec. & J- Oe. 
Thomas & Sons Co., 


CLIMBERS, Linemen’s. 
Baasbe Co., R. H 
& thias. 


Ma 
aith & Hemenway Co 
estern Blectric 


CLUSTERS. 


papas es vag Mfg. Co. 
Mec ill M Co. 
Western *Fiectric Co. 


CLUTCHES, Magnetic. 
Outler-Hammer Mfg. Co. 


COALING STATIONS. 
American Bridge Oo. 


COILS, Armature, Field & 
Magnet. 


American Electrical Works. 
Belden 4 Co. 
guna, acces 
per Olad Stee 
er-Wheeler Co 
eneral Electric Co. 
Ostrander & Oo., W. RB. 
Western Blectric Oo. 
Westinghouse Blec. Mfg. Oo. 


Choke. 


General Electric Co. 
Westinghouse Blec. & Mfg. Oe 


Sneak. 
D. & W. Fuse Works. 


COLUMNS. 
American Bridge Ce. 
COMMUTATORS. 
Chattan: Armature Works. 
General ectric Oo. 
COMMUTATOR BARS 
AND SEGMENTS. 

American Brass Co. 


COMMUTATOR LUBRI- 
CANTS, Compounds. 


Westinghouse Elec. & Mfg. Co. 
McGill Mfg. Co. 


COMMUTATOR 
SLOTTERS. 


General Electric Co. 
Green Equipment Corp. 


COMPENSATORS. 


Chattanooga Armature Works. 
Genernl Electric Co. 


COMPRESSORS, Air. 
General Blectric Co. 


CONDENSERS, Electric. 


Dubilier Condenser Oo. 
Western El ie Oo. 
estinghouse Blec. & Mfg. Oe. 


Static. 
General Bilectric Oe. 


Steam. 

Allis-Cha . Oo. 
Wentinginuse’ daSiine Co. 
Synchronous. 

General Blectric Co. 


deed © Fal dete AR- 
MORE 


" Foneral .. Co. Oe. 
CONDUIT, Interior. 

American Circular Loom Oo. 

Bnameled Metals Co. 
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Uadergzonnd. Chg 


Wood. 
Frmoee med Condui 
Fibre Conduit Ce.. 
deendara Und ad Oa 

le 
Western ble Oe. 


Westinghouse Blee. & Mfg. Oa, 


The a Co. 

Chicago se Mfg. Oo. 
Fibre Conduit Oo.. The. 
National Metal Molding Oo. 
Rods. 

Standard Under; 
Western Electric Oo 
Tools. 

Toledo Pipe Threading Mach. Oo 


CONNECTORS & TERM. 
IN —: 


Belden Mfg. 
ui 

—— 4 Engrs. Equipment Ce. 

Frankel Sectnses oe. -» Ine. 

— Blectric 


th & nln 
Westinghouse Elec. ~% Mtg. "Ge 


Solderless. 


Dossert & Company. 
Frankel Connector Oo., Inc. 
Westinghouse Elect. é Mfg. ©o. 


CONSTRUCTION” EN. 
GINEERS (See Dir. 
of Eng. Index). 


CONTROLLERS, Motor. 
Magnetic Switch Revers- 





Oo. 
terials Oo. 


Cable Oe. 


Allis.Chalmers 2 Mfg. Oe. 
Cutler-Hammer Mfg. Oe. 
General Blectric Co, 
Westinghouse Blec. & Mfg. Ce. 
CONVERTERS, RO.- 
TARY. 
Allis-Chalmers a. Co. 


Genera] Electric 
Northwestern Hlectric Oo. 


COPPER, BARS, RODS, 
SHEETS AND 
TUBES. 

American Brass Oo. 
American Copper oe oo. 

' Western Electrie Co. 

CORD. 


Flexible. 


Ind. Rubber & Ins. Wire Co. 
Lowell Ins. Wire Oo. 
Rome Wire. Oo 


CRANES AND HOISTS. 
Allis-Chalmers Mfg. Oe. 


CROSS ARMS. 


dge Oo. 
Thomas & Sons Oo., RB. 
Western WMlectric Co. 


wy 


Braces. 
Western Electric Ce. 


Steel. 


American B e Co. 
Thomas Ay ne R. 


Wood. 

American Line Materials Co. 

ee eed Mfg. Co. (Doug 

Wee, RII oS 
CUTOUTS. 

D&W Fuse Works 

General Hlectric Oo. 


oo — “Mtg. Oe. 
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Enclosed Fuse, Pndnkg 
bination Rosette, 


estern Co. - 
Westinghouse Hlec. & Mfg. Oo. 


Laces ac 
Chicago tee 


Co. 
mer mag Bec. & Mfg. Oo. 


DAMS, MOVABLE. 
Amercan Bridge Co. 


DERRICKS. 
American Bridge Oo. 


DESKS, Steel Factory. | 


DEVICES, Wiring. 
General Blectric Co. 


DIES—Pipe Threading. 
Toledo Pipe Threading Mach. Oe: 


DIMMERS, Theater. 
Geecral ectric “~~ 
DIRECT MOTOR 
DRIVES. 
Crocke er Oo. 
poonte Senteaiiee & Mfg. Oe. 
Marble-Card ile le Co. 


DOOR SWITCHES. 


-Cutler-Hammer Mfg. Oe. 
General Blectric Co. 


DRILLS AND BITS, 
Electricians’. 
Smith & Hemenway Co., Inc. 


DRIVES—Electric Power. 
Tolede Pipe Threading Mach, Oo. 


ELECTRO-PLATING 
MACHINERY. 


Orocker-Wheeler Oo. 

General Blectric Oo. 

Ideal Blectric & . Co. 
Westinghouse Elec. Mfg. Oo. 


ENGINEERS & CON. 
TRACTORS, See (Di- 
recto of Engineers) 
in Index. 


ENGINES—Gasoline. 
Westinghouse Machine "Oo. 
Steam. 
Allis-Chalmers ee. CS ie 
Westinghouse Hlec. ome Go. 
Ra MOTORS. 
Galena Fan & fan’ & Motor Co. 


ee R: 


Robbins Myers 
Westherna Tr 


Blec. & Mfg. @o 
FANS, Exhaust & Ventilat- 


Oe — 
ntury Blectric Co, 
Crocker-Wheel 


ler Oo. 
Emerson R . om Co. 
Robbins & Myers 
Sturtevant Company, B. F. 
FIBRE (see Insulating 
Material). 





FILTERS AND DRY. 
ERS, Oil. 


General Bilectrice Oo. 
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FIRE ESCAPES. 
American Bridge Oo. 


FIRE EXTINGUISHERS 
Qastle, Inc., James M. 
Johns-Manville, Inc. 


FIREPLACES, Electric. 
Westinghouse Hlec. & Mfg. Ce. 


FITTINGS, Conduit Ter- 
minals; Bushings, En- 
trance Caps. . 

Adapti Oo., Th 


Chicago Buse ite . Co. 
Killank lectie Mg. Oo. 5 
Se Electric 


Lig hting. 
Beardslee Chandelier Mfg. Oe. 
Benjamin Blectric Mfg. Oe. 
Biddle-Gaumer Company. 
Findlay Mfg. Oo., Robert, 


Oo. 
Horn & Brannen Mfg. Co. 
Kramerlite Company, Ine. 
Southern Electric Co. 
Western Blectric Oo. 
Williamson & Co., R. 
Indirect Lighting 
Beardslee Chandelier Mfg. — 
Benjamin Blectric Mfg. 
Central Blectric Oo. 
Chicago Reed Ware Mfg. Ce. 
Genwnl Blectric a 
Gross ong ogee 
Luminous Unit 
MePhilben ntiag Fixture Os 
Polacheck & Co., Chas. 
Western Blectric’ Co. 
Portable. 


Shapiro & Aronson, Ine. 


Show Case. 

Benjamin Blectric Mfg. Ge. 
Street Lighting. 
Benjamin Hilectric Mfg. Ge. 
Campbell Blectric Oo. 


Outter Works, Geo. 
General Blectric Oo, 


FIXTURE STUDS. 
The Adapti Co. 
National P Metal Molding Oe. 


FLASHERS. 
Campbell Blectric Oo. 


FLASHLIGHTS. 


American Eveready . Works. 


FLOOD LIGHTS. 
General BHlectric Oo. 
Western Blectric Oo. 


FLUX, Soldering. «. 
sees pee a 


Western Mefsctcis Oo. 
FORGINGS. 


Smith & fg Ce. 
FURNACES, ELECTRIC. 
American B 
General “y oo. 


FUSE BOXES. 
D. & W. Fuse Works of G. B. Oe 


FUSE CASES, PLUG, 
Non-Renewable Indi- 
pare and Non-Indi- 


a dts aang © 8 0 


FUSE PLUGS. 


be ni Mleetric Co. 
estinghouse He, 6 & Mfg. Oe. 


D. & W. Fuse Works of a Oo. 
; & s 

Soon Co. ten 

Johns-Manville oH. W. 


wi Blectric_ Co. 
Westinghouse Ble. & Mfg. Oe. 








Off hand we know of about thirty separate 
and distinct places in the electrical manu- 
facturing field where you will find that it 
is to your advantage to use 


VUL-Cor Fibre 


—And particularly Vul-Cot Fibre because 


contains fissures, grit, hard or soft spots. 


Here’s the reason: 


The American Vulcanized Fibre Company, 
in its mill at Newark, Delaware, inspects, 
sorts, dusts, and cuts its own rags and makes 
its own paper.’ In another part of this. big 
plant the paper, its thickness gauged to a 
thousandth of an inch, is made into tough, 
strong, horn-like Vuz-CoT Fibre. Care 
and close, constant supervision have been 
watch-words during the en- 
tire process and until it 
reaches you, in either sheets, 
rods or tubes, or machined 
to your specifications. 


We have a book—The ae 
Material With a Million ie 
Uses. Let us send it. 


. 
sv beak ag apd 
MEMBER O) 





AMERICAN VULCANIZED FIBRE CO. 


§13 Equitable Building, Wilmington, Del. 
SALES OFFICES 
BOSTON PHILADELPHIA CLEVELAND CHICAGO 


NEW YORK PITTSBURGH DETROIT ST LOUIS 
Complete Stock for Immediate Shipment ot Chicago 


hties Pein Agents Canadian Agents 
Western Ejechtic Company Northern Llectrre Companty 
RONFENISICS PEBTNEeres 8 an AZO waNruces 


OAKLAN VANCOU 











Phystoal properties of Vul-Oot Fibre. 
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In Sheets, Rods and Tubes 


it is always uniform in density and never | 
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ORANGEBURG 
FIBRE CONDUIT 
THE STANDARDIZED CONDUIT 


WRITE FOR PARTICULARS 





FIBRE CONDUIT 
ORANGEBURG 


Co. 


N.Y. 


NEW YORK BOSTON CHICAGO SAN FRANCISCO 








STEAM TURBINES AND GEARS 


See full page advertisement in Dec. 17th issue. 


KERE TURBINE CO., Wellsville, N. Y. 








TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, .Chargin 


Plugs and 


Receptacles, Ajax Lightning Arresters, Switches and 


Switchboard Appliances, 


New’ = 289-293 A St. 


Automatic Time Switches 


@) Albert & J.M. Anderson Mfg. Co. § 
A ‘ Established 1877 


Boston, Mass. 












MARBLE-OCARD MOTORS 

Builders of Direct —— 
Bearing Commutating 

Pole Motors of % H.P. te 

= a at Induction Mo- 

r Speeds. 
Bulletin 200 contains com- 
plete information, 


-CARD 
ELECTRIC COMPANY 
Gladstone, Mich. 





Biro toa 
tandard f : 




















Pm 























INTERNATIONAL INSULATING CORPORATION 


Makers of 


Moulded Electrical lacabation 


Executive Offices: 25 West 45th St., New York City 
Factory: Foot of Mechanic St., Springfield, Mass. 








Baker Manganin 


sheet and wire in all sizes 


and other special alloys of superior quality 
Platinum in all forms, scrap purchased 


BAKER & CO. INC. NEWARK,N. J. 











Siurfevani 


(REG. U.S. PAT. OFF.) 
Designers and Builders of alternating 
and direct current Motors and Generators 
For general purposes 
B. F. STURTEVANT COMPANY 
Hyde Park, Boston, Mass. 
and all principal cities 














Enclosed. 


Bussmann Mfg. Co. 

Ohicago Fuse a Co. 

General Electric 

Westinghouse Bec.” & Mfg. Oo. 


High Tension. 
W. Fuse Works. 
} Electric Co. 
Railway & Industrial Engrg. Co. 
Westinghouse Elec. & fg. Co. 


FUSE CLIPS, — 
we 7 Fuse Mf, 
D. . Fuse Woke a G. B. Ce. 
aeuan Electric Co. 
Westinghouse Blec. & Mfg. Co. 


FUSES AND FUSE SPE- 


CIALTIES. 
D. & W. Fuse Works of G. B. Ue. 


GASKETS. 
Johns-Manville, Inc. 


GATES, Head. 
American Bridge Oo. 


GEARS, Cut. 
Fawcus Machine Oo. 
Kerr Turbine Company. 


Herringbone 
Kerr Turbine Company. 


Reduction 

Kerr Turbine Company. 

Rawhide and Composi- 
tic. 


General Blectric Co. 
Westinghouse Elec. & Mfg. Ce. 


Silent Chain. 


Morse Chain Co. 


GENERATORS. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 

Eck Dynamo & Motor Co. 
General Blectric Co. 

ideal Blectric & Htg. Oo. 
Marble-Card Blectric Co. 
Sturtevant Company, B. F. 
Western Blectric Co. 
Westinghouse Blec. & Mfg. Oo. 


Turbines 
Kerr Turbine Company. 


GLASSWARE, Illuminat- 
Westerns Electric Co. 


GLOBES, Arc Light (Out- 


er and Inner). 
General Electric Co. 
Western Blectric Oo. 
Westinghouse Blec. & Mfg. Oo. 


GRINDERS. 
Western Electric Co. 


GRIPS (Havens and Buf- 
falo 


Smith & ‘Hemenway Co., Ine. 


McG! 
General Blectrie Oo. 
HANGERS AND 

CLAMPS. 

Ostrander & Oo., W. RB. 

McGill Mfg. Co. 

Standard Unde ent OCabie Oe. 

Steel City Rng ind Oo, 


Thomas & Be' 
Western Biectric Oo. 


HANGARS, Air Ship. 
American Bridge Co. 


HARDWARE, Pole Lime. 
Ohio Brass Co. 


baa Electrie Co. 
Westinghouse Blec. & Mfg. Oe. 


HEADLIGHTS, Electric. 
General Blectrie Oo. 


HEATERS, Industrial. 
Gutter-Hammer 1 . Co. 


Gen 
Sturtevant Company, B. 
Westinghouse Hlec. & “Mite. Oe. 


BY oRS tr MACHIN- 


ER 
smteetiodi Mfg. Ce. 
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INSPECTION 
TESTS. or gael 


Electrical Testing Laboratories. 


INSTRUMENTS. 
Ammeters-Voltmeters. 


General Electric Co. 
Roller-Smith Co. 
Western Electric Oo. 
Westinghouse Elec. 


Annunciators. 
Ostrander & Co., W. KR. 
Western Electric Co. 
Fault Finders. 


Electric Controlier & Mfg. Oe. 


Ohmmeters. 


General Electric (Co. 
Roller-Smith Co. 


Photometers. 
Leeds & Northrup Co. 


Potentiometers. 
General Electric Co. 
s & Northrup Co. 


Pyrometers. 
General Klectric Co. 
Leeds & Northrup ‘e. 


Thermometers. 
Leeds & Northrup Co. 


Voltmeters. 
General Blectric Co. 
Roller-Smith Co. 


Wattmeters. 
General Electric Oo. 
Roller-Smith Co. 
Western Electric Co 
Westinghouse Elec. 


& Mfg. Oe 


& Mfg. Oa, 

INSULATING MATE- 

RIAL (Varnish, 

Sheeting, Tape, Com- 
pound). 


American Vuicanized Fibre Co 
Continental Fibre Co. 

bL. & W. Fuse Works of G. 
Blectrical Engrs. Remiemeae Co. 
Blectrose Mfg. Co, 

Findlay Electric Porcelain Co. 
Formica Insulation Co. 

General Electric Co. 
International Insulating Oorp. 
McGill Mfg. Oo. 
Sherwin-Williams Co., The. 
Standard Underground’ Cable Ce. 
Westinghouse Dlec. & Mfg. Oe. 


Hard Rubber, Composi- 


tion Molded, Etc. 
Belden Mfg. Co. 
Contin.atal Fibre Co. 
Cutler-Hammer Mfg. Oo. 
Garfield Mfg. Co. 
Formica Insulation Oo. 
General Bleetric Oo. 
International , Insulating 
Johns-Manville, Inc. 
National Metal Mol gs Oa 
Northern Industrial Chemical Oe. 
Shaw Insulator 
Westinghouse Blec, & Mfg. Oo. 


Paper. 
General Electric Co. 
Westinghouse Blec. & Mfg. Co. 


Fibre. 
American Vulcanized Fibre Oe. 
Belden — seeey 


Fibre Gondutt Co., The. 
Formica Insulation Co, 
General Electric Co. 
Johns-Manville, Inc. 


Silk. 
Irvington Varnish ‘& Ins. Oe 
Mica Insulator Company. 


Corp. 


INSULATING TUBES... 


Blectrose Mfg. Oo. 

Thomas & Sons Ce., RB. 
INSULATION, Heat. 

Johns-Manville, Inc. 
INSULATOR SUP- 


PORTS. 


Thomas & Sons Co., 
Westinghouse Tee” ats. Oo. 


INSULATORS, Axe Lamp. 
Cutter woes, . George. 
Blectrose 


General El Oo. 
Westinghouse Hie. & Mfg. Oo. 









Can 
ene. "isectrie Ceo. 
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Glass. 


Homingray — 
Western Dlectri 


oo. 
Westinghouse Blec, & Mfg. Oo. 


High Voltage. 
Blectrical a 


General Porcelain Go. 
Internati Insulating “— 
Ohio Brass # 


Westinghouse Blec. & 


Low ee 


Blectrose Mfg. Oo. 

General Hlectric Co. 
International Insulating Oorp. 
Thomas & Sons Oo., R. 


Third Rail. 


Blectrose Mfg. Oo. 
General Electric Oo. 
Ohio Brass Co. 


Strain. 


Blectrose Mfg. Oo. 
General Blectric Co. 
Johns-Manville Inc. 
Ohio Brass Oa. 
Thomas & Sons Co., B. 


Tree. 
Hartford Fime Switch Oo. 


Wood. 
Westinghouse Blec. & Mfg. Oe. 


IRIDIO-PLATINUM. 
Baker & Co., Ine. 


JARS, Battery (Glass). 
Hemingray Glass Co, 


JOINTS, Cable. 
General Blectric Oo. 
Mica Insulator Company. 


Fixture Insulating. 


General Electric Oo. 
Thomas & Betts Oo. 


KNOBS, INSULATING. 
Blectrose Mfg. Oo. 
Thomas & Sons Oo., R. 


LABORATORIES, Test- 


ing. 
Blectrical Testing Laboratories. 
Illinois Testing Laboratories. 
Underwriters’ boratories. 


LAMPS, Arc. 
General Blectric Co. 
Western Blectric Co. 
Westinghouse Blec. & Mfg. Oe. 


Desk, Office, Etc. 
General Electric Oo. 


Floor and Table. 

Best Lamp Co., H. A. 
Biddle-Gaumer Co. 

Chicago Reedware Mfg. Oo. 


Incandescent. 

Edison Lamp Works of Genera) 
Electric ce 

Franklin sie aoe Oo, 

Hubbell, — 

Dlinois ‘Blectric b Wire Works. 

Nattonal Lamp Works of = 
eral BDilectric Oompany 


ae — following eer nascbes 
Americas Blectric Lamp Divi- 


Banner Blectric Division 
— Economy Lamp Divi- 


Brilliant Blectric Division. 
Bryan-Marsh Blectric Division. 
Buckeye Blectric Division. 
Colonial Bilectric Division. 
Columbia Incandescent Lamp 
Division. 
= Blectric Lamp Di- 
rederal * Miniature Lamp Divi- 


Flux Miniature Lamp Division. 
go Iacandescent Lamp 


Divisio 
General Toendenvent Lamp Di- 
on, 
rch Incandescent Lamp 
Mander Biectric Division. 
Packard Lamp Di 





vision. 
pets Blectric Lamp Divi 
Sonbes Incandescent Lamp 
Wester Blectric ‘—™ 


w ouse Lamp Oo 
Rlectrie Co. 





tga Co. 


BR 
Mfg. Oo. 





Miniature. 
General Electric Co. 


Portable. 
Best Lamp Co., H. A. 
Williamsun & Co., K. 


Vapor and Vacuum Tube. 
Cooper-Hewitt Blectric Co. 


LEATHER SPECIAL. 


TIES. 
Buhrke Co., 


LEAD BURNERS, Elec- 


tric. 
General Electric Co. 
a ARREST. 


Dubilier Condenser Co. 

General Blectric Uo, 

Railway & Industrial Engrg. Ce 
Westinghouse Elec. & Mfg. Ce 


LIGHTING, Decorative 
General Blectric Oo. 


LIGHTING FIXTURES, 
(see Fixtures). 


LIGHTING PLANTS. 
Orocker-Wheeler Oo, 

General Electric Co. 

Kerr Turbine Company. 

Western Electric Oo. 
Westinghouse Elec. & Mfg. Ce. 


LINE MATERIAL, 
Buhrke Co., R. H. 
General Electric Co. 
Ohio Brass 
Railway Industrial Equip, Oo. 
Thomas & Sons ee R. 
Western Electric 
Westinghouse Dlec. a Mfg. <« 


LISTS, Mailing. 
Ross-Gould List & Letter Ce 


LOCK WASHERS. 
Smith & Hemenway Oo. 


LOCOMOTIVES, Electric. 
General Blectric Co. 


Westinghouse Elec. & Mfg. Ce 
LUBRICANTS. 

General Electric Co. 

Keystone Lubricating Oo. 
LUGS. 


Chicago Fuse Mfg. . 
Blectrical Engrs. TS icent Ce 
General Blectric Oe. 

Westinghouse Blec. & Mfg. Oe. 


MACHINERY GUARDS, 


Perforated. 
Grdle Perforating Oo. 


MACHINERY, REBUILT 


Boustead Blectric & Mfg. Oo. 
Chattaneoga Armature Works. 
ee BDlectric & 


MACHINES, Pive Thread- 
ing and Cutting. 
Toledo Pipe Threading Mach. Ce. 


MAGNETOS, MAGNETO 
GENERATORS AND 


BELLS. 
Western Electric Ce. 


MAGNETS, Riectto. 
Outler-Hammer Mf; 
Blectric Controller E utes Mfg. Co 

Blectrie Co 


nerd Blectric Se: 
Westinghouse lec, & Mfg. Oc 


opti Mfg. Oe. 
we, Se a. 


Permanent. 
Western Electric Oo. 


MANGANIN. 
Baker & Oo., Ine. 


MARBLE. 
Davis Slate & mete. 6 
Westinghouse Elec. ours. 6e 


MARINE FIXTURES. 


The Adapti 
Benjamin. Blec.. Mfg. Oo. 
General Electric ce 
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CROCKER-WHEELER CO., Ampere. N J 


CRETEETONAETOPURAATNONANASOTONANOQOQG4NQS0OQ0QHQGQGAQOONONOOUELUAUCGLUOOHLERSEUOOUEAUEOUUEEUGOUOROUUGLOQEOOO 0000000000000 











pert. workmen. 


CINCINNATI, 





UNIFRAME MOTORS 


for heavy wear and lasting qualities. 
Built of the very best material by ex- 
C and D 


A 
interchangeable. 4 to 50 H. P. 


B. AAWESCHE ELECTRIC COMPANY 
OHIO 


C types 








COLONIAL 











Science Endorses 


Every Feature of 


ECK DYNAMOS 


Motors up to 40 H. P. 
Generators to 33 KW. 


Send fer Bulletins Nos. 1100 and 1200 


Established 1893 


ECK DYNAMO & is co. 


Belleville, N. J 





— Craw 


end Grinders & Polishing motors. 


13-21 Park Row,N. Y. City 





2 & 3 Phase Induction Motors 4 





to25H. P. Totally enclosed double 
“Splash-Proof” and Textile motors 


Crawford Manufacturing Co. 


Factory at Concord, N. H. 














STOCK UP! 





It’s an all year round 
seller with a big appeal. 
Ideal for a gift, perfect 
in service. 

Rapid sales and big prof- 
it mean a good business 
—one customer sends 
another. 
Specify 
No. 55 Curling Iron on 
your next order. 


Sells at $4.50 


the . ‘‘Service”’ 


Northern Electric Co., 224 N. Sheldon St., Chicago 























comets life and better 
ce comes with 
better insulation— 
Use Irvington. 

We make Irv-o-slot 
Insulation, *Oiled and 
Varnished a 
Cambrics and 'b- 
ings, Dielectric 
Papers, Varnishes and 
other Insulating Ma- t i 


terials. 
IRVINGTON VAR- 
NISH_ & INSULA- 
TOR CO 
Irvington, New Jersey 
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‘American Hydroelectric Practice 


By. William T. Taylor (Captain), Equipment oe 
Royal Flying Corps, England; Fellow, A. I. 
Member, A. S. M. E., etc., and Daniel H- sig 60H ere B.. 
E. E.,.Member, .A. I. E. E. 


The practical and-essential features of the design, 
construction and operation of -hydroelectric plants are 
covered in this book. It consists of a compilation of 
these features, as worked out in many plants, interpreted 
and arranged for convenient use and reference by plant 
designers, constructors and operating engineers. 

Detailed descriptions of typical American plants, with 
definite examples of the best American practice are a 
noteworthy feature of the book. : 


439 pages, 6x9, 258 illustrations. .........+.2:-e0coeoes $5.00 
INTERNATIONAL TRADE PRESS. Inc. 
542 Monadnock Building CHICAGO 








3 eee 


Saliar ive CONDUITS 
AND FITTINGS 


—— WRITE FOR BULLETINS —-— 


National Metal Molding © 


_PITTSBURGH, PA 














ENGINEERS PLANNING POWER TRANSMISSIONS 
Secure Data and Estimates of ‘‘MORSE’’ DRIVES 
SAVE Construction, Space, Light, Fuel Producing More with Less 


MORSE CHAIN CO., - - ITHACA, N. Y. 


Engineering Service, Assistance, Bulletins 


Atlanta Charlotte Minneapolis San Francisco 











Baltimore Cleveland New York St. Louis 
Boston Detroit Pittsburgh Toronto 
Chicago Kansas City Philadelphia Winnipeg 
Our Brand Quality 
Stands for 
Right 
Service Prices 











WESTERN RED CEDAR POLES 


Standard Butt Treatments 


HUMBIRD LUMBER COMPANY 
_ SANDPOINT, IDAHO 
Weyerhaueser Sales Company, Agents, All Principal Cities 














MAST ARMS. 
panne Blec, Mfg. Ce. 
—_ aca Mfg. hop 
— Wiectire Co., Ft. Wayne 


€ ' METERS, Flow. 


General Blectric Co. 


Gas and Air. 
Outler-Hammer _. Go. 
General Bilectric i 


ss 


Mectrie Oe. 
Wactinghenss’ Miee & Mfg. Ce. 


Watthour. 
tomer Blectric Mts. Oe. 


Company a 
Westinghouse Hlec. & Mfg. Oe. 


MICA. 


Eee A Maaville Ine. 
estinghouse Hlee. & Mfg. Qo. 


MOLDING, METAL. 
National Metal Molding Oe. 


MOTION PICTURE 
CABLE. 
D. & W. Fuse Works of G. B. Oo, 


MOTION PICTURE 


EQUIPMENT. 
General Electric Co. 


MOTORS. 
Allis-Chalmers Mfg. Co. 
Century Blectric Oo. 
Colonial Fan & Motor Ce. 
Orawford Mfg. Co. 
Crocker- Wheeler Oo, 


Ridgway — & Dynamo Oo. 
Robbins & rs Co. 

Triumph Blec rie Co. 
Sturtevant Company, ee 
Wesche Electric Oo,, B. A. 
Western Electric Oo. 


Westinghouse Blec. & Mfg. Oo. 


Bell Ringing. 
Manhattan Blectrical Supply Oo. 
Ostrander & Co., W. R. 


Crane. 

Crocker-Wheeler Co. 

General Electric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Oo. 


Fractional H.P. 
Racine BDlectrie Oo. 
General Blectric Oo. 


Sewing Machine. 
General Electric Oo. 
Western Electric Co. 


OIL FUSE (Aerial and 


Underground). 
D. & W. Fuse Works of G. B. Oe. 


OIL TESTING APPAR. 
ATUS 


General Blectric Co. 


OUTLET HOODS. 
D. & W. Fuse Works of G. 8. Oo. 


OZONIZERS. 
General Blectric Oo. 


PACKINGS. 
Johns-Manville, Inc e 
New York Insulated Wire Oo. 


PAINTS, Preservative. 


Sherwin-Williams Od ~~ ~""~ 


PAPER, Asbestos. es 
Johns-Manville, Inc. 


PAPER, Insulating Paper 
‘Fuller Board, Press 
Board. 

General Blectric Ge. 


Mica Insulator Company 
Westinghouse Elec. ae Mfg. Oe. 


Adhesive. 
Irvington Varnish & Ins. Ce. 
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PANEL BOARDS. 
Benjamin Blec. nee: Co. 
PANEL CARTRIDGE 
FUSES. 
D. & W. Fuse Works of G. B. Go. 


PANELS, Charging. 
Outler-Hammer Mfg. Co. 


PARTITIONS, Steel. 
Lapton Sons Company, David 


PASTE, Soldering. 
PATENT SOLICITORS. 
See Dir. of Engineers. 


PIGTAILS ae FLEXI- 
BLE L ADS. 
General Mie, Co. 
Rome Wire Co. 


PINS AND BRACKETS, 
Wood. 


American Line Materials Oe. 
Electrical . Bquipment Co. 


PINS, INSULTAOR. 
Blectrose Mfg. Oo. 
‘Bhomas & Sons Co., RB. 
PIPE—Conduit Clamps. 
The Adapti Oo. 


PIPE CUTTERS — Hand 
and Geared. 
Toledo Pipe Threading Mach. Oo. 


PIPE THREADING DE-.- 
VICES. 
Toledo Pipe Threading Mach. Oe. 
PLATFORMS (Pole 
Seats). 
Western Electric Co. 


PLATINUM. 


erican Platinum Works. 
ker & Oo., Ine. : 


PLIERS; Wire Cutting. 
Kiein & Sons, Mathias. 
Smith Heminway Co., Ime. 
Wenterne Electric Co. 
PLUG FUSE CASES, Re- 
newable. 
D. & W. Fuse Works of @. B. Go. 


PLUGS AND RECEPTA- 
CLES, Flush. 
Ajax Moctete Sree Spectal 
Cutler- ‘go Mfg. 
General Diectric Co. 
Western Biectric Co. 


General Blectric Oo. 
Western Blectrie Go. 


POLES, Concrete. 
American: Steel & Wire Oo. 


POLES, Steel. 
American 
Stoel ‘Frest Oe. 


Bates; 
Blaw-Knox Company. 92 
Treated. 
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POLE STEPS. 


American Steel & De age a 9 
Anderson Mfg. Ca, A. & J. M. 
Outter Works, Geo. 

Western BDlectric Co. 


ee Special 


Findlay peostei Ye Oe. 
General 
Hiecert ectric 1 asain Oe, 


to a 2. oo. 
ones 5 ee Blec, & a ute. Oe 
Standard. 4 , 


— Electric ~*~ 

ni ry  blectrie Porcelain Ce. 
& Sons Oo, B. 
Western Bilectri 
Westinghouse lec. & Mfg, Oc 


POSTS, Lamp. 
Cutter Works, Geo. 


POTHEADS. 
ae Electric ‘is = 
eral Blectric Co. pment 
ville, Inc. 
_ Standard Underground Cable Os. 
PROJECTORS Electric 


(Search Lights). 


General Electric Co. 
Western Hlectric Co. 


PR DE. 
VICES. 


Cutler-Hammer Mfg. _ 
Ostrander & Oo., W. RB. 


Telephone and Fire 
Alarm. é 

D. & W. Fuse Works. ¢ 

Signals, Industrial. 

Benjamin Electric Mfg. Co. 


PULLEYS, Arc meee 


Outter Works, Georg 
General Blectric ‘On ort. Wayne 


Dept. 
PUMPS, Centrifugal. 
Allis-Chalmers Mfg. Oo. 

High Speed. 

“Bldg. ‘Go & Sow. ny Ae & ~~" 


Turbine (Driven) 
Kerr Turbine Company. 


Vacuum. 
General Electric Co. 


Water. 
Allis-Chalmers Mfg. Co. 


PUSH BUTTONS. 


General Electric e 
Western Blectric Co. 


RACKS AND RINGS, 
Telephone Distributing. 
Western Blectric Co. 


RADIO AND WIRELESS 
APPARATUS. 


Blectrose Mfg. Oo. 
Westinghouse Blec. & Mfg. Oe. 


RAIL BONDS. 


American Steel & Wire Ce. 
Anaconda Mining Oo 


Copper Clad “Btecl_ Oo. 
beng Electric Co. 
Ohio Brass Oo. 
Western Biectric Ce. 


RAIL JOINTS. 
Western Blectric Oe. 


RAILWAY EQUIP. 
MENT, Electric. 
i 
‘Manville, Inc. 
Ohio 
ie Oo. 
Mec. & Mfg. Ge. 


RECEPTACLES, Sign. 
General’ Wlectric Ge. 


Weatherproof. 


njamin Biectric ete 
tler-Hammer Mf as 
General Dlectric Oe. 


RECTIFIERS. 
Cooper-Hewitt a gg Ce. 


ee Ble. "& Mfg: Oe. 


REELS, Wire. 
Klein & Son, Mathias. 


REFLECTORS, Glass. 
Beardslee Chandelier (Co. 


psc 


Mfg. Oo. 

Gutter "Werke, —F 
dle Perforating Co. 

Ostrander & Co., W. R. 


RELAYS. 

General Blectric Co. 
lier-Smith aeons. 
estinghouse Dle Mfg. Ge. 


REPAIRS, Motor. 
Boustead Blectric & Mfg. Oo. 
Commonwealth Hdison " 


Northwestern e Ce 
QOlson-Boettger Hlec. & ‘g. Oo. 
Westinghouse Elec. & Mfg. Ce. 


RESISTANCE, Banks and 
Units. 

Cutler-Hammer Mfg. Co. 

Blectric Controller & Mfg. Oc. 

General Electric 

Western —— ye 4 

Westinghouse Blec. & Mfg. 60. 


RHEOSTATS. 
Allis-Chalmers Mfg. Co. 
Outler-Hammer Mfg. Co. 
Erdle Perforating Oo. 
General pied Co. 
Western Blectric Co. 
Westinghouse Blec. & Mfg. Oo. 


RIVET HEATERS, Elec- 


tric. 

General Blectric Co. 

RODS, Brass, Copper & 
Bronze. 


American Brass OC 
Anaconda rae “Wining Co 
Copper Olad Steel Co. 


ROSETTES. 
National Metal Molding Oo. 


RUNWAYS, CRANE. 
American Bridge Co 
Blaw-Knox Company. 


SAWS, Hack. 
Smith & Hemenway Oo., Ime. 


SCALES. 
Reliance Weighing Machine Ce. 


SCHOOLS, TRADE. 
Ohicago Engineering Works. 
Coyne Trade & Engrg. School. 

SEPARATOR PULLEYS, 

Magnetic. 
@utler-Hammer Mfg. Oe. 
SHADE rary 
tric Mfg. Oe. 


General Tainctsie Co 
Western Blectric Ge. 


SHEETS, Brass and Cop- 


per. 
American Brass Co. 


‘SHELVING, Steel. 
Lapton 


Sons Oompany, David 
SHEETS, Iron and Steel. 
American Sheet & Tin Plate Ge. 
SILENT CHAIN 
DRIVES. 
Morse Ohain Ce. 


SLATE. 
Davis Slate & Mfg. Ce. 
Westinghouse Ele & Mfg. Oo. 


SLEEVES, Paper. 
Standard Underground Cable Oo. 


SLEEVINGS. 

















DAIS TOAVIS 
aes rn ELECTRICAL SLATE @ MARBLE | mel 


SLATE 


Our “Fair-List” No. 7 


Gives Prices and Shipping Weights 
PER SLAB 


DAVIS SLATE & MANUFACTURING CO. 


Largest American and Exclusive Canadian 
Electrical Slate and Marble Producers 


== 610-618 Eas: 40th Street 127-131 Shaftsbury Avenue 
— Chicago, lll Terente, Caaade 





Five Factories 











“ Sj 
ke TE | 





NATIONAL 
POLE CO. 


. [POLES zex*.ce. 


220 Broadway, New York City 2844 Summit St., Tolede, Obie 
Rialto Bldg., San Francisco, Calif. 








CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. R. 


TORREY CEDAR CO., Clintonville, Wis. 








The Brady Mast Arms 


THE BRADY ELECT RIC MFG. CO., NEW BRITAIN, CONN., U.S. A. 


Manufacturer of 


MAST ARMS, POLE ARMS, HOUSE BRACKETS, POLE 
LINE HARDWARE and other specialties for construction work. 


Catalog and Prices Furnished on Application 








THE VALENTINE-CLARK CO. 
CEDAR POLES 


Better Preservation of Poles 


SPOKANE, WASH. 


Toledo Chicago Minneapolis — 











NORTHERN- WESTERN 
CEDAR POLES 


A Full Assortment of Sizes— 
Prompt Shipments Assured 


- T. M. PARTRIDGE LUMBER COMPANY, Lumber Exchange, Minneapolis 















NORTHERN BEL L WESTERN 


CEDAR POLES 


BUTT TREATING ANY KIND REQUIRED 
PACIFIC FIR CO. WESTERN POLES. 


BELL LUMBER CO., Minneapolis, Minn. 
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“American Brand’ 


A GUARANTEE OF QUALITY AND SERVICE 


Weatherproof 
Wires and Cables 
Bare Copper 
Wires and 


Cables 











' *AMERICAN BRAND” 


WEATHERPROOF WIRE AND CABLES! 
HAS MO EQUAL 


American Insulated Wire & Cable Co. 
21st, Sangamon, Morgan & Fisk Streets, CHICAGO 








Americore 


RUBBER COVERED WIRE 
FOR-INTERIOR WIRING 


HIGHEST,{STANDARD OF EXCELLENCE 
Send for descriptive book 


AmericanSteel& Wire 


Chicago—New York Company 








BARE AND INSULATED WIRES 








» “OK ’? Weatherproof Wire 
‘‘Parac’’ Rubber Wire 
Slow Burning Wire 
Bare Copper Wire 


naecaaee WIRE COMPANY 
Pawtucket, R. I. 











Rubber Comme Wires 


GET YOUR COPY OF NEW 
; PRICE LIST 26-R 


New York Insulated Wire Co. 
NEW YORK CITY 


Agencies and Branches 


CHICAGO BOSTON SAN FRANCISCO 















TACLES. 


Ajax Blectric ng ag 
amin Blectric Mfg. 
er-Hammer Mfg. ys 

| rn Electric Co. 

Jobns-Manville Inc. 

McGill Mfg. Co. 

National Metal — 7 Oo. 


Westinghouse Blec. & Mfg. Ce. 


SOCKETS, Locking. 
General Blectric Co. 


SOLDERING IRONS. 


Outler-Hammer ie Co. 
General Electric Oo. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Ce. 


SOLDERING SALT, 
Stick, Solution. 
Burnley Battery & Mfg. Oe. 


SPLICING COM- 
POUNDS. 


General Blectric Oo. 
Johnus-Manville Inc. 
Westinghouse Elec. & Mfg. Co. 


SPRINGS. 


American Platinum. Works. 
American Steel & Wire Co. 
Manross & Sons, F 


SPROCKET WHEELS. 


Morse Chain Co. 


STACKS. 


ppertine Bridge Co. 
law-Knox Oompany. 


STAGE LIGHTING AP- 
PARATUS. 


Cutler-Hammer Mfg. Co. 


STAMPINGS—Steel. 
Chicago Fuse Mfg. Co. 


Metal. 

American Brass Co. 

Benjamin Blectrie “Mfg. Co. 
Erdle Perforating Co. 
McDowell Mfg. So. 


STANDARD CELLS. 
Leeds & Northrup Oo, 


STARTERS (A. C. Mo- 
tors). 
Allis-Chalmers Mfg. Oo. 
rocker. Wheeler ~y 
Co. 


Bl 
Waster, He ectrte Go & Mfg. Ce. 


STATIONS, Elevated 


ramway. 
American Bridge Oo. 
Blaw-Knox Oompany. 


STEAM TRAPS. 
Jobns-Marville, Inc. 


STEEL, Structural ard 
Tool, 

American Bridge Oo 

Blaw-Knox Company. 


Fabricated. 
Blaw-Knox Company. 


STERILIZERS, 
ment. 
Westinghouse Blee. & Mfg. Oe. 


STOCK & DIES. 
Toledo Pipe Threading Mach, @e. 


STOKERS, Mechanical 
Babcock & Wilcox Oo. 
Westinghouse Machine Co. 
SUB-STATIONS, Out- 
door. 


Dlectrical Engrs. uipmeat Oo. 
icon Et mee, oo 
ailwa a 

Westinghouse Blec. a ite’ Oe. 


SUPERHEATERS, 


STEAM. 
Babeock & Wilcox Oe. 


SWITCHBOARD AS- 


BESTOS 
Jobns-Manville, Inc. 


Instru- 


SOCKETS AND RECEP- 
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SWITCHB res — 


Davis Slate & Mf 
Westinghouse pies! "& ses. Oe. 


SWITCHBOARDS 
(Switchboards and 
Panel Boards). 

Allis-Chalmers Mfg. Oo. 

Blectrical Testing Laboratories. 

General Blectric Co. 

Western Blectric Co. 

Westinghouse Blec. & Mfg. Oe. 

Theater. 

Blectrical Testing Laborateries, 

General Dlectric Co. 
SWITCH BOXES. 

The Adapti Co. 


saps via 





Cutler-Hammer . Co. - 

Blect. Engineers quipment Co. 
General Electric Co. 
Johns-Manville Ine, 

Ostrander & Co., R. 
Railway . industrial Engrg. Oo. 
Western Blectric 

Westinghouse Blec. & Mfg. Ce. 


Oil. 


General Electric Co. 
Westinghouse Elec. & Mfg. Oe. 


Remote Control. 


Cutler-Hammer Mfg. Oo. 
General Electric Co. 

Hart Manufacturing Co. 
Railway & Industrial Hngre. 
Westinghouse Elec. & 


9 


Snap & Push Button. 


Ajax Electric ee 
Outler-Hammer 0. 


Time. 
Campbell Blectric Co. 
Hartford Time Switch Oo 


TANKS, Oil Storage. } 
American Bridge Oo, i 
Blaw-Knox Company. 


Water. j 
American Bridge Oo. 
Blaw-Knox Company. 


TAPE AND CLOTHS. 


Friction. 
American Blectrical Works. 


Westinghouse Bilec. ‘& Mfg. Oe. / 


TAPS, Current. 
Cutler-Hammer Mfg. Co. 


TELEPHONES AND 


SWITCHBOARDS 
Western Bilectric Co. 


TEST CLIPS. 
Frankel Connector Co., Ine. 


TEXTILES, Asbestos. 
Johns-Maanville, Inc. 


TIES, Pressed Steel. 
American Bridge Ce. 


Wood. i 
Bell Lumber Oo. a 
Valentine-Olark Oo. ? 


TOGGLE BOLTS. 
Cutter Works, George. 
Westinghouse Blec. & Mtg. @e 


TOOL CABINETS. 
Lapton Sons Company, Devtd 


TOOLS, Construction. 
Te wee Steel & Wire Go. 





uhrke Co., H 
General BHlectric Co. 
Klein & Sons, Ma 
Safety Ins. ire & Cable Ge. 
Smith & er pe Me Ime 
Western Electric 






Commutator Truing. 
General Electric Oo. 
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Portable. Electric Polisb. 
ers, — Drills. 
Grinders, Hammers. 

Emerson Electric Mfg. Co. 

Marble-Card El. Co. 

Robbins & — Co. 


Western Electric Oo. 
Westinghouse Blect. & Mfg. Co. 


TOOL STANDS, Steel 
Lupton Sons Company, Davie 


TORCHES AND _ FUR- 
NACES, Gasoline. 
McGill Mfg. Oo. 


TOWERS, Transmission. 
American Bridge Oo. 
Blaw-Knox Compa 
Railway & Industrial Engrg. 60. 


TRANSFORMERS. 
Allis-Chalmers Mfg. Go. 
Enterprise Electric Co. 
General Electric Oo. 

Kuhiman Biectric Co. 
Pitts h Transformer Oo. 
Westinghouse Blec. & Mfg. Oe. 


Bell Ringing. 

General BDlectric Co. 

Westinghouse Blec. & Mfg. Oe. 
TRANSMISSION MA- 


CHINERY. 
Allis-Chalmers Mfg. Oo. 
Morse Chain Ov. 


TROLLEY MATERIALS, 


Co. 
Westinghouse Blec. & Mfg. Oo. 


TRUSSES, Roof. 
American Bridge Oo. 
Blaw-Knox Company. 


TUBES, Brass and Copper. 
American Brass Oo. 


TUBING. 
National Metal Molding Oo. 


Condenser. 

American Brass Co. 
Varnished. 

Irvington Varnish & Ins. Oo. 


TAPE, Cambric, Varnished. 
Irvington Varnish & Ins. Oo. 


TURBINE GOVERNORS. 
ers Mfg. Co. 
General Blectric Oo. 
Westinghouse Blec. & Mfg. Co. 
TURBINES, Hydraulic. 
Allis- Chalmers’ Mfg. Ce 
Smith Oo., 8. 
Steam. 


Allis-Chalm: me. Os. 
“— & Sone Ship & Engine 
Bldg. Oo., Wm. 

De — Steam Turbine Co. 
General Blectric 

Kerr Turbine ~~ 

Sturtevant Company. B. F. 


ba terns age gg 
Blectrose 
General YT mieczic x 


VARNISHED CAMBRIC. 
Irvington Varnish & Ins. 


VALVES, Hydraulic. 
. &, Sons Ship & ° é. Morris 


Morgan. 


Johns-Manville, Inc. 
VARNISH (see Insulating 
Material). 
VENTILATING EQUIP- 
MENT. 


Sturtevant Company, B. F. 


WATER HEATERS. 
Aetna Electric Appliance Co. 
WELDING APPARA- 
TUS, a 
Ohio Brass Co 


WELDING, Tiectele, Oxy- 
acetylene, Forge and 
Hammer. 

Blaw-Kaox Ce. 

WINDERS, Electro- 


Magnet. 
Belden 


g. Oo. 








WINDLASSES, Arc 
Lamp. 
brad) KBiectric Mfg. Oo. 
Cutter Works, George. 


WINDOW SASH, Steel. 


Lupton's Sons Company, David 


WIRE AND CABLE. 


Asbestos Covered. 
Kelden Mfg. Company. 
D. & W. Fuse Works. 


Armored (Flexible). 
General Electric Co. 

National Metal Molding Co. 
Standard Underground bable Ce. 
Western Electric Co. 


Bare and Insulated. 
American Brass Oo. 

Copper Products Corp. 
Electrical Works. 

Ins. Wire & Cable Co. 
Steel & Wire me 
Anaconda Copper — > " 
Atlantic Ins. Wire & Cable Co. 
Belden Mfg. Co. 

Chicago Fuse Mfg. Co. 

Copper Clad —_ Co. 

Detroit Ins. " 

General Blectric ys 

Indiana Rubber & Ins, Wire Ce. 
Lowell Insulated Wire Co. 
Philadelphia Ins. Wire Oo. 
Nav’l Metal Molding Co. 

New York Insulated Wire Co. 
Okonite Co., The. 

Phillips Wire Co. 

Rome ire Co. 

Safety Insulated Wire & Cable 
Simplex Wire & Cable Co. 
Standard Underground Oable Co. 
Western Electric Co, 
Westinghouse Elec. & Mfg. Oo. 





Copper Clad. 
Copper Clad Steel Co. 
Standard Underground Cable Oo. 


Enameled. 

American Electrical Works. 
American Steel & Wire Co. 
Belden Mfg. = 

General Electri 

Hy nag oh Tue. Wire Co. 


Wantingbanes’ Mee. & Mfg. Oo. 
Fixture; Silk, Cotton, Etc. 


American Electrical Works. 
Belden Mfg. Company. 
D. & W. Fuse Works. 
General Electric Co. 
Lowel! Ins. Wire Co. 


Fuse. 

Bussmann Mfg. Co. 

Chicago Fuse Mfg. Ce. 

General Electric Co. 

Western Electric Co. 

hea gg Elec. & Mfg. Co. 


- Magn 


pein. beet ” Blectrical Works. 
Belden Mtg. Co Co. 

elden ‘om ond 
ie Peso orks. 
weet ‘Blectric Co. 
Rome Wire Co. 


Resistance. 

American Brass Co. 
American Steel & Wire Oo. 
Belden Co. 

General Electric Co. 

Phila. Ins. Wire Co. 


Stove. 
D. Ww. Fuse Works. 


Switchboard. 
D. & W. Fuse Works. 


Telephone, Inside Annun- 


ciator and Office. 
American Brass Co. 


rass Co. 
American Copper Products Corp. 
American Electrical Works. 
Anaconda a Mining Co. 
Rome 


Set teens Co. 


WRENCHES, Lag Screw, 


Tie and Splicing. 
Smith & Hemenway Co., Inc. 


X-RAY APPARATUS. 


Campbell Bilectric Company. 


YOKES, Strain & Suspen- 


810n. 
Thomas & Sons Oo.. R. 
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BARE COPPER WIRE AND CABLE 
TROLLEY WIRE 


WEATHERPROOF WIRE 
AND CABLE 


PAPER INSULATED 
UNDERGROUND CABLE 


MAGNET WIRE 











Reg. U 8. Pat. Office 
Galvanized Iron and Stee! 
Wire and Strand 


Incandescent Lamp Cord 
AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 


Boston, 176 Federal; Chicago, 112 W. Adams; Cincinnat), Traction Building; 
New York, 233 B’way; San Peandeen, 612 Howard; Seattie, 100 Ist Ave Se 








», SAFETY INSULATED 
\ WIRE & CABLE CO. 

















Copper CLAD 


STEEL COMPANY 


OFFICE AND WORKS: WESTERN SALES REPRESENTATIVES. 
RANKIN, PA. BRADDOCK P. 0. STEEL SALES CORPORATION, CHICAGO,ILE 
NEW YORK SALES OFFICE: 30 CHURCH STREET, NEW YORK CITY 


COPPERWELD Wire—Mazde by the Molten Welding Process. 
Bare—Weatherproof—Strand—Twisted Pair—Nails. 








COPPER WIRE 


Bare and Insulated 





ROME WIRE COMPANY 
ROME, NEW YORK 








4 THE JOHN B. WIGGINS COMPANY, Sole Manutacturers 





A22 So. Michigan Ave. 
b 


THE BEST BUSINESS CARD 


for your use and for any man’s use who desires the distinction 
of attention to little things is the Peerless Patent Book Form 
Card. It will get close and careful scrutiny, and that means an 
audience with most favorable attitude of mind from your pros 


pect. 
PEERLESS PATENT Oar Smart Cards 
In Case 


Book Form Cards 


not only save fifty per cent of 
your cards, but they are always 
together and get-at-able when 
you want to hand one out. 
They are. always clean, per- 
fectly flat and every edge is 
smooth and perfect. Send for 
a sample and detach the cards 
one by one and see for yourself. 
Send today 








Engravers, Die Embossers, Piate Printers 





CHICAGO 
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Democracy €@* 


‘‘__of the people, by the 
people, for the people’’ 


People of every walk of life, in every state-in the so democratic a distribution of its shares; no other 
Union, are represented in the ownership of the Bell industry is so completely owned by the people it 
Telephone System. serves. In the truest sense, the Bell System is an 

There is one Bell telephone shareholder for every organization “of the people, by the people, for the 
34 telephone subscribers. No other great industry has  people.’’ 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


AND ASSOCIATED COMPANIES 
One Policy One System Universal Service 




















The TOWER DEPARTMENT « 
_ AMERICAN BRIDGE COMPANY 


Manufacturers of . 


Transmission Towers 
Wireless Towers 













Poles and Other Structures 


used in 


Development of Electric Power 






FRICK BUILDING, Pittsburgh, Pa. 
Sales Offices 



































PITTSBURGH, PA. CHICAGO, ILL. 
Buffalo, N. Y. NEW YORK,N.Y. St. Louis, Mo. 
Cincinnati, Ohio Philadelphia, Pa. Denver. Colo. 
Atlanta, Ga. Boston, Mass. Salt Lake City, Utah 
Transmiggion Towers. Cleveland, Ohio. Baltimore, Md. Duluth, Minn 
Power Construction Company ss i ; “ * 
; Providence, R. rz eT , Detroit, Mich : Minneapolis, -Minn. 








reas ‘ EXPORT. ‘REPRESENTATIVE — U. S. Steel Products Co . 30 Church Street, N Y 
PACIFIC COAST REPRESENTATIVE — U.S. Steel Products Co., Pacific Coast Department, San Francisco. Portland, Ore., Seattle, Wash. 
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P ittsburgh "Transformer Company 


Largest. Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 














THE BABCOCK & WILCOX COMPANY 


85 LIBERTY STREET, NEW YORK 


Builders since 1868 of Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 


of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 


Boston, 49 Federal Street DETROIT, Ford Building 

PHILADELPHIA, North American Building NEW ORLEANS, 521-5 Baronne Street 
Houston, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 

SALT LAKE Clry, 705-6 Kearns Building 


PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 
CHICAGO, Marquette Building 





CINCINNATI, Traction Building WORKS SAN FRANCISCO, Sheldon Building 
ATLANTA, Candler Building Los ANGELES, 404-6 Central Building 
Tucson, ARIz., 21 So. Stone Avenue Bayonne, N. J. SEATTLE, L. C. Smith Building 
FoRT WorTH, TEX., Flatiron Building Barberton, Ohio HAVANA, CUBA, Calle de Aguiar 104 








HONOLULU, H. T., Castle & Cooke Building 


SAN JUAN, PoRTO RICO, Royal Bank Building 














Cx 


Fractional Horse Power 


Repulsion Start Induction 


SINGLE PHASE MOTORS 





are now being supplied as standard equipment 
by many manufacturers of such apparatus as 
is usually connected to a lighting circuit— 
because their low starting current does not 
impair the satisfactory lighting service which 
a successful Central Station Operator must 
render to his customers. 


Other sizes up to 40 Horse Power 


THEY KEEP A-RUNNING 


CENTURY ELECTRIC COMPANY 
ST. LOUIS, MO., U. S. A. 


Sales Offices in Principal Cities. 











DUNCAN 
A.C. 
WATTHOUR 
METER 


MODEL M2 


DUNCAN ELECTRIC MFG. CO. 
LAFAYETTE, IND. 
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Ideal Motor Generating Sets 


are making remarkable performance records in the 
generating rooms of America’s leading plants in 
practically every branch of industry. 

With a type and size for every requirement, and 
with IDEAL Engineers, personally investigating and 
supervising every installation to ascertain the 
proper power apparatus for the particular purpose 
involved,—maximum uninterrupted service under all 
conditions is absolutely assured. 


If you are not familiar with IDEAL methods, write 
or wire our nearest sales office today. 


The | DEEL ELECTRIC 


& Manufacturing Co.. Mansfield. Ohio 




















te aati e, 


SALES OFFICES: 


New York Cleveland 


1 CTH S i 
Chicago IDEAL Philadelphia 


St. Louis 
Denver O Minneapolis 
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To Our Clientele 


Since 1893 
































HE House of KUVHLMAN extends to 
its many friends hearty wishes for a 
Happy New Year and sincere thanks for 
the bustness aid of the many months past. 


The House of Kuhlman 
is Always at Your Service 


KUHLMAN ELECTRIC COMPANY 


MICHIGAN 


BAY CITY, 
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